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[. INTRODUCTION TO THE SECTOR NOTEBOOK PROJECT
[.A. Summary of the Secor Notebook Project

Environmertal palicies based upa comprehensive aralysis of ar, water ard
land pdlution (suchasecaomic secbr, ard canmunity-based apmacles)
are becaming animportant suppkenert to tradtiona sngle-mediaappoaches
to ernvironmertal protecion. Environmertal regulatory agerties aebeginning
to enbrace caonprehensive, multi-statute sdutions to facility pemitting,
compliance assuance, educaibn/outreach reseach, ard regulatory
dewelopmert issues.The cetrral concepsdriving the new policy direcion are
that pdlutant releasesd eachernvironmertal medium (air, water and land)
affecteachother, ard thatervironmertal strategies nustacively idertify ard
address these interrelationships by designing pdlicies for the "whole" facilit y.
One way to achieve awhole facilit y focusis to design environmental policies
for amilar indudrial facilities. By doing so, environmental concerns that are
commaon to the manufacturing of smilar produds can be addressed in a
comprehensive manner. Recanition of the reed b dewelop the industial
“secbr-based” appwach within the BPA Office d Compliance kd to the
creaion of this document.

The Scior Notebook Projectwas nitiated by the Ofice d Compliance wihin
the Ofiiceof Enforcenent ard Campliance Assuance (OECA) to provide s
staff ard managers with summary information for eighteenspediic industial
secbrs. As other EPA offices, states, the regulated conmunity,
ernvironmental groups,ard the public becane interested n this project, the
scope of the origind project was expanded. The ability to design
comprehensive,common serse ervironmertal protectionmeasures br spediic
indudries is depenlert on knowledge d several interrelated topics For the
purposes 6 this project, the keyelenerts chosenfor inclusion are: gerera
indudry information (economic and geographic); a description of indudrial
proceses; pdlution outputs; pdlution prevertion opportunities, Federa
statutory ard regulatory framewark; compliance hstory; and a desaiption of
partnerships thathave beenformed etweernregulatory agerties, the regulated
community ard the pulic.

For ary given industy, eachtopic listed alove cauld abne ke the sulpect of

alengthy volume. However, in order to produce amanageable document, this

project focuses a providing sunmary information for eachtopic. This
format provides he reademwith asynopssof eachissueand references wiere
more in-dept information is available. Text within each profile was
reseached fom a \ariety of sources,ard was usudy condersed fom more
detailed saurces petaining to spediic topics. Thisappoachallowsfor a wide
coverage d activities that canbe further explored kased upo the references
listed atthe erd of this profile. Asa cteck o the information included,each
notebook wert throughanexernal docunent review piocess. The Ofice d
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Complianceappecitestheefforts of all those that paticipated nthisprocess
ard eraded us © dewlop more complete, accuste amd upio-date

summaries. Mary of those who reviewed his notebook are listed as catacts

in Section IX ard may be saurces ¢ addtional information. The individuak

and groupsonthislist do not necessarily concur with al statements within this

notebook.

|.B. Additional Information

Providing Comments

OECA'’s Office d Compliance phrs to peiodicaly review arl updae the
notebooks and will make these updaes available both in hard copy and
electronicaly. If you have any comments an the existing notebook, or if you
would like to provide addional information, please send a tard cqoy ard
computer disk o the BPA Office d Compliance, Sector Notebook Project
(2223A), 401 M St, SW, Washington, DC 20460. Comments canalso be
sent via the web page or to notebook@epamail.epagov.

Adapting Notebooks to Particular Needs

The scope of the indudry sector described in this notebook approximatesthe
national occurrence of facility types within the sector. In many instances,
indudries within specfic gearaphic regions or gates may have unque
characteristics hat are rot fully captred in these pofiles. The COfice d
Compliance erourages site ard local environmertal ageries anl other
groupsto supplenernt or re-packagetie informationincluded nthisnotebook
to include more specific indudrial and regulatory information that may be
available. Addiionally, interested gates may wart to suppkenern the
"Summary of Applicalle Federal Statutes anl Regudtions’ secton with state
ard local requirements. Compliance a technical assstarce poviders nay
also want to develop the "Pollution Prevention™ section in more detail. Please
contactthe appiopriate specalist listed on the goering page dthis notebook
if your office is interested in assisting usin the further development of the
information or policies addressed within this volume. If you are interested in
asssting in the development of new notebooks, please cotactthe Ofice d
Compliance at202564-2395.
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[I. INTRODUCTION TO THE AEROSPACE INDUSTRY

This secton provides lackgiound information on the ske, gearaphic
distribution, enployment, production, sales, ard ecaomic condition of the
aeospace ndusty. Fadlit ies described within this document are described
in terms of their Standard Indudrial Classification (SIC) codes.

[1.A. Introducion, Background, and Sope of the Notebook

Thisindusty secbr profile provides aroverview d theaeospaceindusty as
listed under SIC indudry groups372 aml 376. Establishmerts listed urder
these cdes pmarily manufacture aml assenble aircraft, space ehicles,
guided nissles, ard al the assoiated pats.

Within the indugry groups372,Aircraft ard Pats, and 376, Guided Mssiles
ard Space Velcles and Parts, are the following SIC cades:

¢3721- Aircraft

#3724~ Aircraft Engines ard Engine Pats

¢3728- Aircraft Parts and Auxiliary Equipment, Not Elsewhere
Classfied

*3761- Guided Mssiles ard ace Veltles

*3764- Guided Mssle ard Spmace Vehicle Propulsion Units and
Propulsion Unit Pats

*3769- Guided Mssile ard Space Velcle Parts and Auxiliary
Equipmert, Not Elsewtere Chssiied

While this notebook coversal of the SIC codedlisted alove, the large rumber
and variability of the produds will not allow a detaled description of each
Instead, commanalities in the indugrial processes, palutant outputs, and
pollution prevention opportunities will be identified and described in more
gerera terms. An overview of gereral manufacturing proceses within the
indudry will be presented, dong with descriptions of the actud produds and
information on the shate o theindusty. Althoughceittain products covered
under these $C cades nay not be spedicaly mentioned, the ecaomic,
pollutant output, ard erforcenment ard campliance das in this notebook
covers al esteblishmerts producing aepspace poducs.

SIC codeswere egablished by the Ofice d Managenent ard Budget(OMB)
to trackthe flow of goods aml sewices wihin the ecaomy. OMB isin the
process of changing the SIC code system to a system based on smilar
producion processes chdd the Nath American Industial Classficaion
System (NAICS). Inthe NAICS, the SC cades br the aeospace mdusty
correspand to the following NAICS codes:
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SIC  Indugry Secbr NAICS
3721 Aircraft 336411
3724  Aircraft Engines 336412
3728 Aircraft Pats 336413
3761 Guided Mssiles ard Sace Veltles 336414
3764 Space Veitle Ropulsion Units 336415

3769 Guided Mssile ard Sace Veitle Parts 336419

[1.B. Characerization of the Aerogace Industry

There aemany different aeospace poductsclassiied urderthe sk aeospace
SIC codes The productsproduced gearaphical distribution, ard ecaomic
trends d the aeospace mdusty are discusseddow. Figure 1 epresensthe
gereral stucture o the aerospace mdusty. The aeospace mdusty
operations are often classified as either military or commercial and as ether
original equpment manufacturers (OEM) or rework. Most aeospace
facilities specialize in either military or commercial and either rework or
OEM. OEM facilities might do both military and commercial work, and
lik ewise for rework facilities. Some facilit ies might even work in al areas of
the industy, as ndicated ly the ddted circle in Figure 1.
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Figure 1: Structure of the Aerospace Industry

Acerospace Industry

' '

Military Commercial

> OEM/.\OEM <

/
| \
\ |

Y \ ) Y

Rework ) g Rework

Source: NESHAP BID, USEPA/OAQPS, May 1994.

[1.B.1. Product Characterization

Theaelospace ndusty consists of marufacturers o aircraft, arcraft engines,
aircraft pats, guided nissles ard spacevehicles,ard guided nmissleard space
vehicle propulson unts ard pats. Table 1 Ists the products included in
aircratft, arcraft ergines,and spacerehicle am missle caegaies. Ore sairce
of manufacturer and model information is The Aerospace Sourebook
pulished by Aviation Week &Space €chnology
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Table 1. Produds Included in the Aerospace Industry
Categary Products

Military Fixed-Wing Aircraft Attack

Bombers
CagdTransport/Refuding
Early Warning
Electronic Wafare
Fighters

Observation

Parol ASW
Reconnassance
Research/Test Bed
Training

Utility

Commaercial Fixed-Wing Aircraft Narrow Body Turbofans
Wide Body Turbofans
Turboprops

Rotary-Wing Aircraft Naval

Scout/Attadk

Tiltr otor

Training

Transpart

Utility

Busgness & General Aviation Aircraft | Turbofan

Turboprop

Reciprocating Ergine-Powered

Gas Turbine Engines

Unmamed Aerial Vehiclesard
Drones

SpacelLaunch Vehicles Manned Systens
Unmanned Systems

Missies Air-to-Air
Air-to-Surface
Anti-Armor
Anti-Ballistic
Anti-Ship
Anti-Submarine
Surface-to-Air
Surfaceto-Surface

Souce: Aepgace Souwre Book Aviation Week &Space &chnology1/12/98.

These manufacturing fecilit ies are classified under SIC codes 372 aml 376 as
listed alove. Inorderto discussthe producion of thes patsin a squertial
manner, Sections Il and 1l of this profile are divided into four categories:
aircraft pats, aircraft asserhly, arcraft rework ard repar, and space ghicles
ard guded nissiles.

The dverse reture of paits reeded @ produce hese poducts requires the
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suppat of many other mgjor U.S. indudries. Many of the pats utilized by
aelospace manufacturers ae mede ly other industy secbrs suchas he
plasicsand rubber industy, the fabricated netal industy, the netal castng
industy, theglassndusty, the textileindusty, ard the ekctronic componerts
indudry. Manufacturing and assembling of complete units in the aerospace
indudry typically involves prime contractors and several tiers of
sulrontractors, as bllows:

*Prime Contraciors- Desgn (dewelop) ard assernle or
manufacture complete units.

oFirst Tier Subcontractors- Do magjor asserbly andor manufaciure
of sectons of air/space aft without
designing or assembling complete units.

*Secand Tier Subcontractors- Make various siassenblies ard
sectons.

*Third Tier Subcontraciors-  Producemachined conponerts ard sub
assemblies.

«Fourth Tier Subcontraciors- Specalize nthe production of paticular
componerts ard in spediic processes.

Typically, those facilities designated as “prime contractors’ are included in
SIC codes 3721, 3724, 3761 ad 3764. Both first and second tier
subcontraciorscorrespond to SIC codes3728 ad 3769. Third ard fourth tier
sulrontraciors may be included n a \variety of industy SIC cades
(EPA/OAQPS,1994)

Figure 2 illustrates the distribution of manufacturing facilit ies and value of
shipments within the aeospace ndusty. These fgures slow that while the
aircraft pats secbr of the aeospace ndusty is by far the largestin terms o
number of esteblishmerts, the finished arcraft secor has the largestvalue d
shipments.

The arcraft-related pation of the aelospaceindusty is muchlargerthanthe
spacevehicle ard missie portion. The arcraft portion comprises 9%ercen
of the establishmerts ard 79 pecert of the value d shpments. Howe\er,
considering the small percentage of facilit ies engaged in guided missile and
space ehicle manufacturing (2 pecert), the value of shpments is relatively
high (15 percent). In general, facilit ies which are responsible for assembling
the final aenspaceproducts are few ard their producion rates ae low, but
the value of eachof their products greaty surpases that of the suppating
indudries.

Secbr Notebook Project 7 November 1998



Aerospace Industry

I ntr oduction, Background, and Sope

Figure 2: Number of Establishments and Value of Shipments for the
Aerospace Industry

(number of establishments) (millions of dollars)
442

182

60

42
38

121

$19.83
D Aircraft E Aircraft Engines and Engine Parts
D Aircraft Parts D]] Guided Missiles and Space Vehicles
. Space Propulsion Units and Parts . Space Vehicle Equipment

Source: 1992 Casusof Manufcturers, USDOC,1995.

Aircraft Enginesand Engine Rarts and Arcraft Parts and Equipment

Theaircraft ergines, ergine pats, ard arcraft patsindudry isclassified urder
SIC 3724 ad 3728.Fadlit ies producing these parts employ processes similar
to many other metal casting, fabricating, and finishing facilit ies, as well as
processes from a wide fange d other indudries. Typical products
manufactured by these facilit ies include: engines, exhaust systems, motors,
brakes, landing gear, wing assemblies, propellers, and many other related
products. The piimary cusbmers for theseindustiesare the esadishmerts
involved n the asembly of arcraft, clasified urder SIC 3721.

Aircraft Asserbly

The arcraft industry is made up of establishments primarily engaged in
manufacturing or assembling complete aircraft and is classified under SIC
3721. This industry also includes egablishmerts owned by aicraft
manufacturers ard primarily ergagednreseachard developmert on aircraft,
whether from erterprise funds or on a catract or feebasis (Cersus, 1995)
There are many different typesof arcraft included n this indudry, from
arrplanes and helicopters to blimps and balloons. However, this profile
focuses pmarly on the producion of arplares sice tey represen the
larged portion of the indudry. Typical products includefixed wing arcraft,
helicopters, gliders, balloons, ard reseach ard deelopmert on arcratft.

The major cusbmers of the arcraft industy are canmercial arlines aul
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transport companies and the military. Figure 3 shows the distribution within
the indudry of vaue of shipments and number of establishments. Civilian
aircraft represens the largestpercertagesin value d shipments ard number
of establishments. Approximately one-third of the establishments in this
indudry areinvolved inthe repar and rework of aircraft. These facilitieswill
be discussed in Section II.

Figure 3: Value of Shipments and Number of
Establishments for the Aircraft Industry

(millions of dollars) (number of establishments)

Military Aircraft

Civilian Aircraft

Modification, Conversion, and Overhaul
Other Aeronautical Services

o
[
]
|

Souce: 1992 Casusof Manubcturers, USDOC,1995.

Guided Mssiles and Space &hiclesand Associated Rarts

The guded missles ard space &hicles ndusty includes esblishmerts
primarily ergagedm manufacturing ard reseacch ard developmert on guided
missles am space shicles, propulsion unts, and parts. Typical products
covered underSIC 3761,3764,ard 3769 nclude guiled anl ballistic missiles,
space ath military rockets, gpace \ehicles, propulsion units amd ergines for
missies aml space shicles, airframe asserhlies, ard reseach ard
developmert onthese products. The piimary cugomer for thisindudry isthe
military, however space \ehicles ae ako used ly commercial entities br
releasing communications satellit es.

Figure 4 illustrates the specialization within the guided missile and space
vehicle indugry. The Censusof Manufacturers identifies only 31 facilit ies in
this sector. Value of shipment daa is not available for facilit ies providing
R&D and other servicesto protect individud facilit y confidentiality. Only six
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facilities, or less than a quarter of the facilit ies in this industry, are producing
complete space ehicles. The value o shpments for these &dlit ies, however,
comprised more than three-quarters of the totd value of shipments for the
indudry.

Figure 4: Value of Shipments and Number of Establishments
for the Spae Vehicles and Guided Missiles Industry

(millions of dollars) (number of establishments)

$1,6427

$8,427.3

Complete Missiles

Complete Space Vehicles
R&D-Missiles

R&D-Space Vehicles

Other Services-Missiles

Other Services- Space Vehicles

MER=CC

Source: 1992 Casusof Manufcturers, USDOC,1995.
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[1.B.2. Industry Size and Geographic Distribution

Figure 5 slows the US. distribution of aespace &cilities. Generally, the
geayraphic distribution of aeispacefadlit iesis deermined by the location of
indudrialized areas of the courtry. As with many manufacturing indudries,
the easeof transportation of maerials, produds, and skilled workersinfluence
facility location.

Figure 5: Geographic Digribution of Aerogpace Manufacturing Facilities

Source: 1992 Casusof Manufcturers, USDOC,1995.

Table 2 lists the facility sze distribution within the aerospace sedrs. As
prevoudy mentioned, the arcraft ard arcraft patsindugry (1,745 fadlit ies)
is more than ten times larger than the space ehicles, guided nissles, ard
patts indudry (140 fdlities). Aircraft and arcraft pat manufacturing
generally employsless people pe facilit y than spacevehicle arl guded nissie
manufacturing. Howewer, the rumber of enployees m the aircraft industies
still overshadows that of the missile and space hicle indudries, 6459
thousand ard 1496 thousand respecively.
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Table 2: Fadlity Size Distribution for the Aerogpace Industry

Aircraft an d Aircraft
Engines and Parts

Aircraft ( SIC 3721)

Aircraft En gines and
Engine Parts (SIC 3724)

Aircraft P arts and
Equipment (SIC 3728)

(SIC 372)

Empoyees |Number of |Percertage d |Number of |Percertage [Number of |Percertage d | Number of |Percertage d

pe Facility |Facilities Facilities Facilities |of Facilities |Facilities Facilities Facilities Facilities

1-9 652 37% 60 33% 112 26% 480 43%

10-49 543 31% 42 23% 130 29% 371 33%

50-249 340 19% 29 16% 129 29% 182 16%

250-2499 |173 10% 32 18% 63 14% 78 7%

2500 + 37 2% 19 10% 8 2% 10 1%

Total 1,745 100% 182 100% 442 100% 1121 100%
Space \khicles Guided Space \khiclesand Space Propulsion Units Space \khicle and Guided
Missiles, and Parts Guided Missiles and Parts Missiles Parts (SIC 3769)
(SIC 376) (SIC 3761) (SIC 3764)

Empoyees |Number of |Percertage d |Number of |Percertage [Number of |Percertage d | Number of |Percertage d

pe Facility |Facilities Facilities Facilities |of Facilities |Facilities Facilities Facilities Facilities

1-9 26 19% 4 10% 6 14% 16 27%

10-49 27 19% 5 13% 8 19% 14 23%

50-249 31 22% 5 13% 8 19% 18 30%

250-2499 |37 26% 12 32% 15 36% 10 17%

2500 + 19 14% 12 32% 5 12% 2 3%

Total 140 100% 38 100% 42 100% 60 100%

Saurce: 1992 @nsus of Manufadurers, Indugry Sefes Aerospa@ Equipment, Induding Pats, US Depatment of Commerce, Bureauof the

Cenaus, 1995.

Note: 1992 @&nsus of Manufadurers dat are the nost recent available. Changes in the nunier of facilitie s, Iacation, and employment figures
since 1992 ag nd refleded in these dah
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Table 3further dividesthe geagraphic distribution of aelospace &cilities. The
top sttes h which the aelospaceindusties are concertratedare given along
with their respecive rumber of esgeblishmerts.

Table 3: States wih the LargestNumber of Aerospace Manufacturing Facilities

Aircraft and Aircraft P arts Space \khicles Guided Missiles
(SIC 372) and Assaiated Parts
(SIC 376)
Top Sates Estadishments || Top States Estadishments
California 393 California 49
States in which indudry is Texas 140 Arizona 9
concentrated, based on number of Washington 136 Texas 8
estadishments Connecticut 126 Alabama 7
Percent of Total 45% 52%

Source: 1992 Caisus of Manufacturers, Indudry Seies. Aerogpace Equipment, Including Parts, US
Department of Canmerce, Bureau o the Census, 1995.

Duné& BradsteetsMillion Dollar Directory, compilesfinancial dataon U.S.
companes including those gperating within the aeospace ndusty. Dun&
Bradsteet ranks US. comparies, whether they are a paent compary,
subsidiary or division, by salesvolumewithin their asigned 44igit SIC code.
Table 4 Iststhe top 10 aeospace conpanes by saks.

Table4: Top U.S. Aerogpace Companies

Rank | Company 1997 @les | SIC Cade(s) Reported
(millions of
ddlars)
1 General Electric Co- Fairfidd, CT 79179 3724,3511,3612,3641,3632,4833
2 Lockheed Martin Cao.- Bethesda, MD 26875 3721,3761,3663,3764.3812,3728
3 United Technologies Carp.- Hartford, CT 23273 3724,3585,3534,3721,3842,3714
4 The Boeing Ca- Seattle WA 22681 3721,3663,3761,3764,3812,3728
5 Hughes Electronics Carp.- Los Angdes, CA 14,772 3761,3812,3714,3651,3663,3699
6 Allied Sgnal Inc.- Morristown, NJ 13971 3724,3812,3728,3761,3714,2824,
2821
7 McDonnel Douglas Carp*-Saint Louis, MO 13834 3721,3761,3764,3812,6159
8 Textron Inc.- Providence, Rl 9,274 3721,3714,3452,3711,6141,6159
9 Northrop GrummanCarp.- Los Angdes, CA 8,071 3721,3761,3728,3812,3825,4581
10 | The BF Goodrich Co.- Richfied, OH 2,238 3728,3724,7699,2821,2843

Source: Dunn & Braddreet’'sMillion Dollar Directory, 1997.
ote: Not all sales @n be attributed to the companies aerospae operations.

M cDonnell Douglas Carp. is now pat of The Boeing Ca
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Reades slould note that (1) comparies ae asgined a 4digit SIC cadethat
resembles their principd indugry most closely; and (2) sales figures include
total compary saks, including sulsidiaries anl operations (possbly not related
to aepspace) Additional saurcesof compary spediic financial information
include Sardard & Poor’s Stock Rport Sewice, Ward’ s Business Drectory
of U.S. Public and Rivate Companies Moody's Maruak, ard campary
annud reports.

The Bureau d the Cersuspulishes concertration ratios, which measue the
degeeof compettionina market. Theycompute the percertageof thevalue
of products shipped by establishments classified within anindudry of thetotd

value d theseproducisshippedfromary esteblishmert. Withinthe aeospace
industy, the arcraft industy ard the spaceehicle ard gudedmissieindusty
had the greaed coverage wtios in 1992: 97 pecert each The arcraft

engine, arcraft pats, propulsion unts, and auxiliary space \ehicle equpmert

coverage ratios were 95, 74,86, ard 40 pecert respectively.

[1.B.3. Economic Trends

Growth in the US. aeospace ndusty will be influenced by severa key
factors, including constrained deense speding by the US. ard foreign
governments, increased pyducivity and tecmological innovation, foreign
competition, continuing expandon of the global economy, investment in
reseach ard deelopmert, offsets and outsourcing, ard suppat by foreign
governments for their indugries.

Domesic Trends

In recen yeass there has been considerable consolidaion of aeospace
companies, epecally those suppling the military. This has resulted in some
reductions in labor force anl closing of same aelospacefadlitiesin the U.S.
Howewer, in constant 1992dollars, the value d U.S. shipments in 1996 ¢
complete aircraft (all types, civil and military) rose by about Sx percent over
the value d shipmentsin 1995. The valueof those ipments wasexpeced
to rise further by alout thirty percert in 1997 ad alout five percert in 1998.

Milit ary

In Sepenber 1996,Congress pased aDOD budgetfor FY 1997 tat, for the
first time in more thana decadedlid not reduce speding from the previous
year. In addtion, the legislation provided nore funding for procurement of
aircraft and missiles thanDOD hed requesed. Also, DOD reduced @inding
for R& D, which meansthat private companieswill haveto increasetheir share
of the total amount spem on R&D if the overall level of tecmology
investment and advancement is to be mantained.
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In the missles seobr, air-to-suiface weapos stould experierce the nost
growth relative to other types ¢ missies. Strong focus will be placed o
improving guidance capabilit ies, manly through the use of the U.S. Global
Pasitioning System (GPS)(USDOC 1998)

Commercial

Of al theaeospacesecbrs,thelarge cvil trarspat arrcraft secor isexpeced
to expelierce he fasted rate of growth from 1997 trough 2001. With the
significart increa® in producion rates urdettakenby Boeing in 1996, the
value of shipmentsin 1997 d large cwil trarsports could be asmuchassixty
percert higher thanthat of 1996,with arother increag o alout ten percert
expeced n 1998 USDOC 1998)

EvenasU.S. aeospace waokers ae leing laid off because bconsolidation
in same comparies, workers ae keing hired by other firms because D
increasng orders. Sales o large rarspat aircraft are eypecedto comefrom
the retirement ard replacenert of aircraft plusaddtional aircraft to alow for
air traffic growth (USDOGC 1998)

The arcraft ergines armd pats sectors abo should see poducion ard
shpments increase as supgpts respand to increased pyducion rates by the
manufacturers d commercia trarspats. The market for commercia
trarsport ergines alone is expeced D total from $150 filio n to $175 lillio n
between1996 ad 2005 USDOC 1998)

Intemational Teends

The nternationalization of aeospace pograms is increasing, ard the US.
aespace ndusty isdepewlert on exportsfor athird of its market. The US.
aelospace mdusty is affected sgnificartly by the ecomomies d foreign
courtries. Theawerageamualincreasen world GDPis expeced D be three
percert from 1996 trough 2005. The main barriers fachg U.S.
manufacturers are foreign government suppat for their aeiospace ndudries
through direct ard indirect sulsidies, tariffs, ard difficult and expensive
licersing procedues. Additionalaccess aald beguaianteedf effortssucceed
to expand membership and broaden the disciplines of several aircraft-related
trade ageenerts (USDOC 1998)

Milit ary

The stuaton for firms in the deénse indudry is mixed. While some
governments, suchasthose d North America aml Europe (ith the largest
defense ludges), continue b seek wagto reduce heir milit ary expenditures,
governments in Sauth America (ith relatively small defense budges) are
maintaining or increasng their defense speding. Howewer, current ecaiomic
crises n Asia may reduce eports t same countries. The pace ©
consolidation in Europe d aeospace ad deense canparies, which began
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later thanin the U.S., is escahting justas he nergerrate in the U.S. appeas
to be dowing (USDOC 1998)

Commercial

Overall improvement in the gbbal ecaromy has kuoyed he fortunes d the
world’s airlines World ar pasenger traffic rose eachyear from 1994 b
1996,ard increa®d traffic by arlinesal overtheworld produceda sgnificart
turnaround in the large rarspat aircraft market, the largest pat of the
aircraft industy. The cvil aircraft secbr exports 60 pecert of its tota
producion ard represens alout 20 pecert of the overall U.S. aerospace
indugry (USDOGC 1998)

Asian economic problems have not had srious widegpread mpacs on the
aelspace mdusty to dae. Comparies suchas Lockheed Matin ard Boeing
esimate that alout five percen of their contracts for the next five years ae
tied b thatregion. It ispossblethat, considering the strength of the industy
and the economy outside of Asia, other cusomers may step in and eiminate
lower producton rates (Smith, 1998)

Commercial spacedunch providers ako are lenefiting from the improved
economic stuaion. Consumer damand for direct-to-home television, voice
and daatransmission, and other satellit e servicesis increasing the demand for
satellit es and therefore for gpace dunch vehicles b place tem in orbit
(USDOC 1998)
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INDUSTRIAL P ROCESS DESCRIPTION

This section describes the mgor industrial processes within the aerospace
industy, including the neterials ard equpmernt used,ard the piocesses
enployed. The sedn is desgned r those interested n ganing a geeral
understanding of theindustry, and for those interested in theinter-relationship
betweentheindustialprocess ad the topics desdbed n sutsequen sectons
of this profile -- pdlutant outputs, padlution prevertion oppartunities, ard
Federal regulations. This section does not attempt to replicate published
ergineeiing information thatisawailable for thisindusty. Refr to Secion X
for a st of resauirce materals a contacts that are aaiabe.

It is importart to note that the FAA places ery dsrict “airworthiness”
guidelines on manufacturing and rework facilities for safety and quality
control purposes, thusnew palution prevertion akernativesmay require a ull
evaluaton ard pemitting process bfore they may be used.

This secton contains adesciption of commonly used poducion processes,
asseiated raw materals, by-products produced o releasedand materials
either recycled a trarsferred df-site.  This discussn, coupled wih
schematic drawingsof theidertified pocessesprovide a cocise desaption
of where wases nay be pioduced i the piocess. This secton also descibes
the potential fate (viaair, water, and soil pathways) of these waste products.
Figure 6 slows a gesra aeospace nanufacturing process dagram.

Figure 6: The Aerospace Manufacturing Proces

Raw Materials
Aluminum and alloys
Ferrous alloys
Copper and alloys
Titanium and alloys
Metal Working| | Surface Finishing Component Final Assembly| | Maintenance
Machining | Degreasing —» Assembly —>  Cleaning | Stripping
Shaping Descaling Cleaning Painting Cleaning
Heat Treating De-oxidizing Painting Rework
Etching Bonding * and Repair
Anodizing Sealing
Plating Touch-up Product
Passivating Aircraft # ﬁ
Missile i )
Rocket > Field Operations
Engine

Souce: Aepgace Indusies Asociation Newgletter, October1994.
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lll. A. Aircraft Engines and Parts Industry

Manufacturing proceses for arcraft ergines ard pats may consist of the
following basic operations. materials receving, metal fabricaing, machning
and mechanical processing, coating gpplication, chemical milling, heat
treaing, cleanng, metal processng ard finishng, coating removal
(depanting), composite processing, and testing. Many facilit ies employ all of
these processesin their operations, however, afacility may aso employ only
a subset of these operations as with a facility that produces a single
component or a facility that provides a service such as panting
(EPA/IOAQPS,1997)

In addtion, there ae a mmber of operations that may be used ataircraft
engine and patsfacilit ies but are not typical and are performed in conjunction
with a variety of industies, suchas bundry operations ard manufacturing of
electronic componerts. For more information on foundry operations, see he
Profile of the Metal Cading Indugry, EPA, 1997. For more information on
electronics aml canputers, see be Profile of the Hectronicsand @mputer
Indugry, EPA, 1995.

. A.1. Materials

There ae many different materials involvedin the producton of ergines ard
patts. The nost common materials ae aloys of aumnum, which are used
primarily for aircraft structural componerts ard exerior skin sectons. Other
maerials are titanium, Sainless seel, magnesum, and non-metallics such as
plasics, fabrics, ard canposite neterials. Typical forms o materials ae
honeycomb, wire mesh, plate, sreetstock, bar cast ard forged naterials.

Metallic Alloys

Aluminumis used as a pnary structural material in the aeospace ndusty
becawse of its light weight, and becausets aloys canequalthe stength of
steel. The &bility to resist atmospheric corrosion dso favors the use of
alumnum The type d aloy metal used depeds anthe degied characteristics
of the finished produd such as strength, corrosion resistance, meachinabilit y,
ductility, or weldability (Horne, 1986)

High strength dloys typically contain coppe’, magnesium, slicon, and zinc as
their aloying eenmerts. Other aloying agens that may be used ag: lithium
for lightness; nickel for strength and dudilit y; chromium for tensile strength
and dastic limit ; molybdenumfor strength and toughness; vanadiumfor tensile
strength, dudility, and eastic limit; slicon as a deoxidizer; and powder
metallurgy aloys for strength, toughmess, and corrosion resistance (Horne,
1986)
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The dewlopmert of the gas @irbine andthe ewlution of ergines required
meaterials with greatresistarce b temperature, stress,arnd oxidaton. Nickel
based dbys have a high resistarce b oxidaton ard are usedor compressa
blades ad guide \anes, discs, turbine Bades,shafts, casngs, combusion
chambers, and exhaug systems. Titanium alloys have excellent toughness,
fatigue stength, corrosion resistarce, temperature resistarce, and a bower
dersity than steel Titanium aloys are frequenly used 6 make hot-erd
turbine canponerts ard turbine rotor blades(Horne, 1986)

Non-Maallic Mateials

Plasics,catonand glasdibers, ard synthetic resinsard pdymersare al used
in aeospace manufacuring. There ae two types ¢ plasics used,
themmoplasics aml thermoseting materials. Themoplasic neterials ae

softened by heating and will harden on cooling and can be extruded (material

is pressue forced trougha skapedhole), injecion molded(soft material is

forcedinto a mold througha scew injector ard pressue), or thermoformed
(matenal iscastinamold with heatard pressue). Themoseting plasics ae

hardered ty heaing ard form rigid three dmensiona structures trough
chemicalreactons. They are typicaly compression molded Horne, 1986)

For more information on non-metallic materials, refer to the Profile of the
Rubberand Radic Indudry, EPA, 1995.

Carbon and glass fore stands ae useda reinforce plasicsfor strength ard
stiffn esswhile remaning lightweight. Synthetic resins and polymers are used
as adbsives which produce smoth bonds aml a stiff structure which
propagaescracksmore dowly thanin a fiveted gructure (Horne, 1986)

lll. A.2. Metal Shaping

Another major processin the manufacturing of arcraft ard other aeospace
equpmert ismetal shaping. Shaping operations take raw materials ard alter
their formto make the intermediate ard final product shapes. There ae two
phases 6 shapng opertions. primary ard secmdaly. Primary shaping
consists of forming the meal from its raw form into a sheet, bar, plate, or
some other preliminary form. Secondary shaping consists of taking the
preliminary form and further dtering its shape to an intermediate or final
version of the pioduct Exanples d primary and secadary shaping are listed
in Table 5 below. Brief descriptions of the most common operations follow
the table.
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Table 5. Primary and Seondary Shaping Opeations
Primary Shaping Opeations Secandary Shaping Opeations
Abrasive JetMachning Stamping

Castng Turning

Drawing Driling

Electrochemcal Machning Cutting ard Shaping
Electron BeamMachining Milling

Extruding Reaming

Forging Threadng
ImpactDeformation Broaching

LASER BeamMachning Grinding

Plasma Arc Machning Polishing

Pressure Deformation Planing

Sand Blasting Deburring

Ultrasonic Machining

Souce: Pollution Prevention @tionsin Metal Fabricated Roducts USERA,
January 1992

Primary Shaping Opeations

The nost common primary shapihng operations include cashg, forging,
extruding, rolling, cutting, coining, shearing, drawing, and spinning. Each of
these penations s briefly descibed below.

Metal casting involves the introdudion of molten metal into a mold or die
having the external shapeof the desied castpat. The nold or die isremoved
whenthe netal has caoled andsolidified. Metal castng operations canbe
classfied as ¢her foundries a diecastrs. The pimary difference s that
foundries pour molten metal relying on gravity to fill t he mold and die casters
use mechines to inject molten metal under pressure into the mold. Foundry
moldsaretypicaly usedonly oncefor eachpat. Theyare dten made d sard
grains bound together with chemicak a clay. Die casing molds ae dten
reused bousards d times ard are pat of a largerdiecasing machine that can
achieve very high producton rates. Foundries typicaly produce érger
airplane paits suchas egine blocks, turbine am campressa paitts, ard other
mecharical pats from both ferrous and non-ferrous netals. Die cas#rs
typically produce gmaller intricate pats from non-ferrous meals
(EPA/OECA, 1995) For a nore detiled discusson of metal casting
operations see he Profile of the Metal Cading Indugry, USEPA, 1997.

Once the noltenmetal isformedinto a warkalle shape,sheaing ard forming
operations are usudly peformed. Sheaiing operations cut materials into a
desred shapearnd size, while forming operations bend or form materialsinto
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speciied stapes. Sheaing operations include purhing, piercing, blarking,
cutoff, parting, and trimming. These operations produce holes, openings
blarks, or parts. Forming operations shape pats by forcing them into a
specfic canfiguration, ard include kending, exruding, drawing, spinning,
coining, and forging. Bending is the smplest forming operation; the pat is
simply bent to a spedic angle or shape ad normally produce fat-shapes
(EPA/OECA, 1995)

Extruding is the process of forming a ecific shape from a solid blank by
forcing the Hark through a de o the desired shape. Complicated aml
intricate cross-sectional shapes can be produced by extruding. Rolling isa
typeof extruding thet passesthe material throughaset or seriesof rollersthat
bend ard form the pat into the degied stape. Caining, arother type d
extruding, alters the form of the pat by charging its thickness, producing a
three-dimensional relief on ore or both sdesof the part, as found oncoins
(EPA/OECA, 1995)

Drawing ard spinning form sheet stock into threedimensional shapes.
Drawing uses a push to forcethe sheetstock into a de, where the desied
patt shape s formed in the space btweenthe purch ard die. In spnning,
pressure is gpplied to the sheet while it spins on arotating form so that the
sheetacqures the diape ¢ the form (EPA/OECA, 1995)

Forging operations produce a spefic pat shape,much like casing. The
forging process $ used m the aeospace ndusty when manufacturing pats
suchas pstons, connecting rods, and the aluminum ard seel portion of
wheek. Howewer, rather thanusing noltenmaterials, forging uses eternally
appled pressue that either strikes o squeezeslageatedblark into a de o the
required shape. Forging operationsuse nachnes hatappy repeatdhammer
blows 0 a red-hot blark to force e neterial to conform to the slape @ the
die gpening. Squeeazng acsk in muchthe sane way, exceptit usespressue
to squeezeather thanstrike the dark. Forging typicaly uses a se¥s d die
cavties to charge the slape d the Hark in incremerts. Depenling on the
shape,a forging die canhave from one o over a dazenindividual cavties
(EPA/OECA, 1995)

Seconday Shaping Opeations

Sheaiing (or cutting) operations include purhing, piercing, blarking, cutoff,
parting, shearing, and trimming. Basically, these are operationsthat produce
holes a opernings, or that produce tarks a pats. The nmost common hole-
making operation is purching. Fiercing issmilar to purching, but produces
a raised-edge lole rather thana cuthole. Cutoff, parting, and sleaing are
similar operationswith different gpplications. parting producesbothapart and
scrap piecesgcutoff and sheaing producepaitswith no sciap; sheaiing isused
where the cutedge $ straight; ard cuff produces aredge shpe etherthan
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astraight edge Trimming is peformed to shape or remove excess maerial
from the edgeof patts (EPA/OECA, 1995)

Turning, drillin g, and reaming processes typically use alathe, which holds and
spnsthe workpieceaganst the edge ba cuting tool. Drilling machines are
designed for meking holes and for reaming, or enlarging or finishing existing
holes. Millin g machines use muitiple edgecuttersto cut unusud or irregular
shapesinto the warkpiece EPA/ORD, 1990)

Broaching is a piocess wereby internal sufaces suclas loles o circular,
squae or irregular shapes,or exernal sufacesike keyvays ae finished. A
many-toothed cuting tool caled a boach is used m this process. The
broacHsteet aregradedn sizein sucha waythat eachone cus a snall chip
from the warkpiece ashe tool is pusted or pulled either pastthe warkpiece
surface, or through a leader hole. Broaching of round holes often gives
greaer accunacyard better finish thanreamng (EPA/ORD, 1990)

Deburring involves removing netal shavings and burs clinging o the cut
edges of pats after machining has been completed. Deburring is typically
done by one o two proceses. Snall paits canbe dehlurred in a unmbler
where the burrs are smoothed off the pat by the constant friction with the
tumbling media. This proces, howewer, is not appiopriate for long pats.
Instead, long pats are scrubbel with an abrasive pad byhand o buffed with
a povertool. The kuffing operation canbe performed either by hand or in an
aubmatic operation (EPA/OAQPS,1994)

Parts may also be honed ard huffed to snooth their surfaces;spray-washed
with anakaline ckarer; ard down dry using compressedair. A protecive
coating of oil may be appled to paits that are sbred on-site or shippedoff-
gite to a heat-treating fecility (EPA/NRMRL, 1995)

The netal working process ceats nuch heatard friction. If the heatard
friction are rot reduced,the tools usedn the piocess a& quckly danmeged
and/or destroyed. Also, the qudity of the produds made is diminished
because Dinefficiert tools and danage © the piroduct while it is being
manufactured. Coolarts reduce fiction atthe tool/substrate interface ad
trarsfer heatawayfrom the tools ard the material being processedreducing
the time to process e netal, increasing the quaity of the workmanship, ard
increasing tool life. The &bility to transfer the heat awvay from the meal
working process is why metal working fluids are often called coolants (Ohio
EPA, 1993)

Oils are retural lubricants ard provide this qualty to coolarts that are
petroleumbased. Other coolarts ability to reduce fiction comes from
lubricating additives. During the metal working process, heat diffusesinto the
coolart. The heaed cwlart flows df the wak area nto a cdlection
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container or sunp, where it cools df ard thenertersthe cycle agan. Water
has exelent cooling characteristics aml many coolarts contain water or are
primarily water. Soluble oils and semi-synthetic oils have both water and oil
componerts. Coolarts containing both oil ard water require surfactarts to
form and mantain emulsions, a mixture of the oil and water, 0 that both
propettiescanwork together (Ohio EPA, 1993)

Heat Treating

Heat treating is the madification of the maeria’s or pat’s mealurgical
propetties tiroughthe appicaion of controlled heaing ard caoling cycles.
For exanple, aluminum outer skin parels undergo a bw temperature oven
bake after forming to provide greaer stress blerance. Heattreaing canbe
performed either before or after machning ard includes cabourizing
(impregnating the suface wih caibon), amealng (softening), stress elief,
tempeling, ar furnace teaing, ard sat pa treaing. Chemicak, suchas
metharol, are diten used m heat treaing ovens to maintain a clemicaly
redudng amospherein order to obtain the proper meallurgical propertieson
the suface @ the pat being treaed. After heattreaing, the pats canreither
be cooled n anbient air or placed m a iquid querthing bath. The queh
bath is typicaly a glycol solution, a chromae solution, or an oail
(EPA/OAQPS,1994)

Heattreatedpars canalso be machined, honed, ard delurred ater theyare
returned © the plrt. After machning, the pats ae typicaly sprayed with a
protective oil coating that controls corrosion urtil they are further processed
(EPA/INRMRL, 1995)

lll. A.3. Metal Finishing

Metal finishing ard ekctoplating actvities ae peformed on a rumber of
metals ard serve a \ariety of purpaoses; the primary purpose being protecion
aganst corrosion. Without metal finishing, products madefrommetalswould
last only a fraction of their urfinished ifesspan Metal finishing aters the
suiface & metal productsto erhance popetties suctas corosion resistarce,
wear resistarce, electical conducivity, electical resistarce, reflecivity,
appearance, torque tolerance, solderability, tarnish resistance, chemical
resistance, ability to bond to rubber (vulcanizing), and a number of other
specal propetties €.9. electropalishing stkrilizes sainlessstee) (EPA/ORD,
1994)

These plating processes involve immersing the article to be coated or plated
into a seies d baths cansisting of acis, bases,sats, etc. A wide \eriety of
materials, processes, and produds are used to clean, etch, and plate metallic
and non-metallic surfaces.Typicaly, metal patts a work pieces udergo one
or morephysical, chenical and electrochenicalprocessesPhysicalprocesses
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include luffing, grinding, pdishing, ard baging. Chemcalprocesesinclude
degeasng, cleanng, pickling, milling, etching, pdishing, ard ekctoless
plating. Electrochenical processesnclude pating, electropolishing, ard
amdizing (EPA/ORD, 1994)

Cleaning/Repaiing

Clearing
Aerospace coponerts are ckared tequenly during manufacturing to

remove contanminarts such as dit, grease,ard ail, ard to prepare the
componerts for the next operation. Cleanng isimportant in orderto ersure
the successt applcation of later suface teaments. There ae three main
types d cleanng: aqueais,organc sdven, ard alvasive. Aqueaus ckarnng
covers a wide variety of cleanng methods suchas deg¢rgerts, acds, ard
alkkaline canpounds b displce sd rather than dissdving it as n organc
sdvent cleaning. Aqueaus ckarers ae ether spiayed or used m cleanng
baths ultrasaiic baths, ard in stteamcleanng. Three ypes ¢ aqueals
cleanng favored by the aeospace mdusty are:

semulsification cleaning- emulsification cleaning useswater-immiscible
sdverts, surfactarts, ard enulsifiers.

sacd cleanng- sufuric acd or hydrochloric acd is usedto remove
scak from metal; acd cleanng is sametimes krown as pekling beths.
salkaline ckanng- alkaline ckanng sdutions (usualy hot) contain
builders (sodium sats o phosphate, catonae, ard hydroxide) ard
surfaciarts (detergerts ard oap) (CARB, 1997)

Abrasive cleanng is mechancal cleanng usng alrasives suchasroughfabric
scrubbing pads sandpapey tumbling barrels, buffing wheek, and Hasting
equpmert. Abrasives nay be added ¢ acd or alkaline cleanng sdutions o
improve cleanng acton (CARB, 1997)

Masking

Maskans are caatings hat are appied to apait to protectthe suface fom
chemical milling and surface teaiment processes suchs andizing, plating,
ard bonding. Maskarts are typicaly rubber- or paymeric-based suktances
applied to an entire pat or subassembly by brushing, dipping, spraying, or
flow coating. Two major types ¢ maskarts are used:sdvent-based ad
waterborne. After an adequée thickness of maskant has been applied to the
pat, the maskart is cured in a keke oven The maskart isthencutfollowing
a spedic patern ard manualy stripped awayrom sekctedareasof the pat
where metal is to be removed. The maskant remaning on the part protects
those aeas fom the ething sdution.

Chemical Miling
Chemical milling is used to reduce the thickness of selected areas of metal
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partts in orderto reduce weght. The process s typicaly used wienthe ske
or shape of pats precludes mechanical milling or when chemical milling is
advantageousdueto shorter processing time or its batch capability. Chemical
milling is accamplished by submerging the camponert in an appopriate
etchart. Commonly used etharts are saliumhydroxide for auminum, nitric
acd ard hydrofluoric acdfor titanium, dilute sulfuric acd for magnesum, ard
agua egia (@mixture of nitric ard hydrochloric acds)for stainlesssteel The
deph of the cutis closely controlled by the length of time the canponert is
in the etchant and the concentration of the etchant. When the milling has been
completed, the pat isremoved fromthe etchart ard rinsed wih water. Some
metals may develop a smutty discoloration during the chemical milling
process.A brightenng sdution, suchas diute nitric acd, istypicaly usedas
afinal step inthe processto remove the discoloration. After desmutting, the
pat ether goes back to chemical milling for further mea removal or to the
stripping area b have the maskart removed. The maskan may be sdtered
in a ©lvert solution ard thengripped df by hand (EPA/OAQPS,1994)

Anodizing

Anodizing useslte pece b be coated, gererally with analumnumsurface,
as amarode h anelectolytic cel. Anodizing provides aiminum paits with
ahard abrasion- and corrosion-resistant film. This coating isporous, dlowing
it to be dyed or to absarb lubricants. This method is used both in decorative
applcatonandinergineeing applcatonssuchas aicraft landing gearstruts.
Anodizing isusudly performed usng ether sulfuric, boric-sulfuric, or chromic
acid often followed ly a ot water bath, though nickel acetite a sadium
potassium dichromate sealmay also be used EPA/OECA, 1995)

Passwvation

Passivation is a chemical process in which pats are immersed in a solution
containing astrong oxidizing agem. Thisforms a tin oxide byer on the pait
suiface providing carosion protecionard increasing adhesion of sutsequen
coatings It is often used before maskant gpplication in the chemical milling
proces (EPA/OAQPS,1994)

Pickling

Pickling isa piocess dchemcalalrasion/etching which prepaessuifacegor
good pant adresion. The pckling proces is used nainly for prepaing pipe
systens ard snall pats for pant. However, the process ad qudities will
vary by facility. The process involves a system of dip tanks. In pickling steel
patts, The first tank is used © remove ary oil, grease,flux, and aher
contamnarts on the suifacebeing pickled. The pat isthenimmersed into a
5-8% causic soda aml waker mixture (pH 8-13) maintained attemperatures
of between180°-200°F. Nex, the geelis dipped nto a 6-10% acd/water
mixture mantained between 140°-160°F(EPA/OECA, 1997) Most cabon
steel is pickled with sulfuric or hydrochloric acid, while gainless sed is
pickled with hydrochloric, nitric, ard hydrofluoric acds(EPA/OECA, 1995)
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The fourth tank contains anacd rinse tank that is maintained ata pH d 5-7.
Findly, the seel pat is immersed in a rug preventative 5% phosphoric
mixture. The pat is then dlowed to fully dry prior to pant application
(EPAJOECA, 1997)

Polishing

Polishing is used & some facilities to clean and finish the outer skin of the
aircraft. The pdish is a Ightly abrasive metal clearer that is buffed on the
metal suface thenwipedoff. Thepolishgives a nirror-like suface fnishard
is usudly applied instead of pant. Polishing can also be used on other metal
parts as a @anng sep.

Conversion Coatings

Conversion caating istheprocesof charging a netal’ s suface claracteristics
by appying a eactve cremcalto the neta’s suface @ by reactng the netal
ina ctemcalbath. The desied resulk isimproved coating adresion, increased
corrosion resistarce, or both (EPA/OAQPS,1994)

Aluminum surfaces ee treaed wih various cowersion coatings depeding
upaon the articipated environmertal conditions or performance equirements
suchas carosion, electrochemcal insuktion, ard albvasion. Conversion
coatings ae aso used o erhance ond ard pant adresion. Typical
treatmerts include clmomate phosphates, chromate oxides, arodizing, ard
non-chromate formulations (CARB, 1997)

Cadmum sufacesrequire ether a phosphate or a chromate conversion
coating prior to panting. The plosphate cawersionisdesgnedto be panted;
the chromate conversion is desgned b add corosion resistarce © the
cadmum and it may also be panted (CARB, 1997)

Magresum must be treatd wih a cawersion coating or arodized lefore
panting to prevert corrosion ard to prevert ervironmeria danege ly
alrasion. Magresum coatingsutilize salium dichromate sdutions (CARB,
1997)

Titaniummustbe treaedwith a cawersion coating or arodized b protectit
from corrosion and to improve adhesion bonding strength. Emersion bahs
for applying a conversion coating to titanium typicaly contain sodium
phosphate, patassium fluoride, ard hydrofluoric acd (CARB, 1997)

Coating/Rainting

A caating is a neterial that is appled to the surface ¢ a pat to form a
decorative or functiona solid film. Coatingsare used for corrosion resistance,
aircraft identification and improved visibilit y, and friction reduction. Themost
common coatingsare nonspecalized prmersard topcoets, however there ae
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also many specalized pimers that provide claracteristics suchas fre
resistance, flexibilit y, substrate compatibilit y, antireflection, sealing, adhesion,
ard erhanced carosion protecton (EPA/OAQPS,1997)

Coatingsare applied by soraying, brushing, rolling, flow coating, and dipping
usng a\ariety of applcation equpmert including canventional air spray, high
volume low pressue (HVLP) spiay, ard ekectrostatic spray. Marny of the
conventional methodssuch asrolling, flow coating, dip coating, and brushing
are limited to the sze and configuration of the pat being panted (CARB,
1997)

Painting involves te appicaion of predaminartly organc caatings b a wak
piece br protecive am/or decaative purposes.ltisappledinvariousforms,
including dry powder, solveri-diluted formulatons, ard watr-borne
formulations. Various nethods of applcaion are usedthe nost common
being goray panting and ekctrodepdastion. Electrodepdition isthe proces
of coating a wak piece ly either making it arodic or cathodic in a kath that
isgererally anaqueas enulsion of the caating material. Whenappling the
pant as adry powder, same form of heaing or baking is necessarto ersure
that the pavderadreres o the netal. These pocesses @y resul in sdvert
waste (and associated 4ill bottom wastes generated during solvent
distillation), pant dudge wates pant-beaingwadewaers, ard pant solvert
emssions (EPA/OECA, 1995)

Spray panting isaprocess g which pant is placed mto a pessurzedcupor
pot ard is atomized into a spey patern whenit is releasedrfom the vessel
ard forced troughanorifice. Differences n spray-panting equpmert are
based @ how the equpmernt atomizes pait. The nore highly atomized he
pant, the nore likely trarsfer efficiercy isto decease. Trarsfer efficiercy is
the anount of paint appled to the dojectbeing painted, divided ly the anount
of pant used. Highly atomized pait spray canmore readiy drift awayfrom
the panting suface dued forces suclas ai currents ard gravity (Ohio EPA,
1994) Cleanng solvert canonly be sprayed througha gunfor nonatomized
ard atomizedcleanng ushg spedic equpmert as spedied nthe NESHAP.

The viscosity of paint may need adjustment before it can be sprayed. This is
accanplished by reducion with orgaric sdverts, or with water for cettain
water-based catings. Using sdverts for reducton requires the purchase
addtional materials ard increases aienissons. An akernative method of
reducing the Mscasity is to use leat Bendits from the puchase & pant
heaers include bwersdvert usagelower sdvert emissbns, more consistent
viscosities, ard faster curing rates (Ohio EPA, 1994)

The following types of spray applcaion equpmert may be used n the
aeospace ndusty:
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Electroplating

«Conventiond Spray
*High-Volume/Low-Pressure (HVLP)
sAirless

s Air-Asssted

*Electrostatics

*Rotary Atomization

*Spray Booths

The netals used m electroplating operations (both common ard precious
metal plating) include cadmium, lead, chromium, coppe, nickel, zinc, gold,
ard siver. Cyarides ae akousedextensively in electroplating sdutions arul
in some gripping ard cleanng olutions (EPA/OECA, 1995)

Electrolessplating is the clenical depasition of a netal coating onto a metal
object, by immersion of the object in an gppropriate plating solution. In
electroless rickel plating, the sairce d nickelisasat, ard a educeris used
to hold the mea ion in the solution. Immesion plating produaes a metal
depcsit by chemical displcenert. Immersion platng beths ae usudy
formulations of metal salts, dkalies, and complexing agents (typically cyanide
or anmonia) (EPA/OECA, 1995)

Occasonally, touch-up phting isdone on anin-houseplating line that consists
of sx separate tanks for cleanng, rinsing, ard plating. Following touchrup
plating, the pats ae typicaly cleared n a cdd sdvert-cleaning tank
(EPA/INRMRL, 1995)

Equipment/Line @aning

Spray gurs ar caating lines usedd appy the various coatings used at
aespace adlities must be cleaned when switching from one coating to
another and when they are not going to be immediately reused. Spray guns
canbe cleared ether manualy or with erclosed spay gunclearers. Marual
cleanng involves dsasseiling the gunard plachg the pats in a \at
containing anappopriate ckanng sdvert. The residualpant is brusked or
wiped df the pats. After reassemling, the ckanng sdvent may be sprayed
throughthe gunfor a final cleanng. Paint hosestoating linesare clearedby
passing the ckanng sdvert through the lines unil al coating residue s
removed. Enclosed spay gunclearers ae sef-contained urits that punp the
cleanng sdvert throughthe gunwithin aclosedchantber. After the ckanng
cycle is complete, the gurs ae removed from the ctamber ard typicaly
undergo some manual cleanng to remove coating residue fom areas ot
exposed b the ckanng sdvert, suchas he sea urder the abmizing cap
(EPA/OAQPS,1997)
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lll. A.4. Compostes Pocessng

The aeospace ndudry is increasngly sulstituting camposites br metals in
aircraft ard space shicles due @ the supeior strength-to-weight ratio,
corrosion resistarce, ard fatigue Ife d composites. Composites ae
comprised of aresinmarix that bondstogether layers of reinforcing méaerial.
The resukart structure has mechancalpropettiessuperor to eachindividual
componert. The resin matrix is usualy a pdymeric meterial suchas epay,
polyester, nylon, or phenolic. The reinforcing maerial or fiber is usually
caibon (graphite), fiberglass, or Kevlar. The fibers are aiented atspediic
argles wthin the netrix to achieve desred strength characteristics. Methods
of forming composites include injection molding, compression malding, and
hand lay-up (or wet lay-up). Hard lay-up caninvolve appying resin on pre-
woven fibers or caninvolve sticking thin sheet d predimpregnated (repreg)
fiber material. Stepsin hand lay-up are typically: lay-up, debulking, curing,
and tear-down (break-out).

Injection molding is the process 6 shaping a naterial by appying heatard
utilizing the pressure created by injecting a resin into a closed mdd.
Compression malding is the process of fillin g amald with molding compound,
closing the nold, ard appying heatard pressue urtil the meterial has cued.
Lay-up isthe processof assembling composite patsby positioning reinforcing
material in amold and impregnating the maerial with resin. With hand lay-
up, reinforcing material with resin or prepreg canbe added ¢ anopenmold
until the degyn thickness ard cantours are acheved. Dehulking is the
smultaneous application of low-level heat and pressure to composite
materials o force aut excess resin, trapped ai vapor, ard volatiles from
between the layers of the composte, thus removing voids within the
composite.

Curing is the process © charging the resin into a sdid material so that the
composite pat holdsits shape. Thisis accanplished by heaing the lay-up
asserhly in orderto initiate a pdymerizaton reacton within the resin. Once
the reacton is complete, theresin sdidifiesard bonds te layers of composite
meaterialstogether. The cuing process$ typicaly pefformed inanauiclave
(apressuized wven), with the composite lay-up ertlosed n a kag sothat a
vacuumcanbe appled. The vacuunremoves ar ard volatilized canponerts
of the resin from within the canposite structure which may otherwise ke
trapped ad creak wids Key pammeters for curing are time, presure,
vacuum temperature, ard heaing ard cooling rates.

Break-out is the removal of the canposite nmeterialsfrom the nolds a curing
fixtures (includes the gpplication of release agents prior to fillin g the mold).
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[ll. B. Aircraft Assemby

Aircraft assembly requires the coordination of thousands of parts coming
together to form one large inal product. The total asserhly process 6 a
complete aircraft canbe close o two years. The relatively small number of
finishred poducts does rot alow for a geat deal of aubmation in the
asserhly process. Consideralde coordination is needed btweenmeterials
delvery and the pioducton schedule in orderto acheve efficiert asserly.

Assembly Equipment

Typical materials handling equpmert includes caweyors, crares,industial
vehicles €.g., forklifts, flatbeds, catts, specal lift vehicles, etc.)), ard
containers (EPA/OECA, 1997) Assembly fadlities may aso us jigsto ad
in lining up @ joining pieces.

Assembly jigs are essential for the successful assembly or large aerospace
produds. Their main functionisto identify the precise location of fittingsfor
attachment of one component to another. Assembly jigs should be
constructed in a manner which allows them to be removed upan completion
of the wak without breaking down the enire jig stucture. They require
materials which will not bend or distort over a paiod of time or durng
asserly operations. Theymustalso provide easyccessd locations where
manual joining operations are reeded iorne, 1986)

Pin jigs are used D asserhble the cuved slees that form the autside d the
fusebge’scurvedsuiface. The pnjigissimply a seres d verticalscrew jacks
that suppat cuved pecesduiing canstruction. A pin jig is set up gecficaly
for the curved pece uderconstruction. The jg heights are determinedfrom
the emgineeiing drawingsard plars (EPA/OECA, 1997)

Specially designed locating jigs are required for skins to which stiffeners are
to beriveted, suchas aiplane wings. Stiffenersare first placedm the jgsard
thenlocked n the required position on the completed wings. Wing skins ae
thenplaced emthejigard heldto a catoured shape wih metal bands n order
to make contact with the stringers. Holes are drilled through the skin and
stringers by udng templates to locate hole positions. When al of the holes
have been drilled, they are filled with clamping bolts and the metal bands are
released.The skn istakenout of the jg ard the clanping bolts hold the skn
in the degred shape util it is riveted together (Horne, 1986)

Fusslage assembly operations may follow these steps
ebond stingers © fusebge skin

ofit formers to assembly jig
sassemble skin, drill flanges, and fit riveting clamps
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sreplace chnps wih rivets ard remove parel from the jg
sassemble parelsard formers on fuselage asembly jig (Horne, 1986)

Welding/Riveting

Fuson Welding

Fuson welding is performed with a nretal arc in the presere d aninert gas
which prewerts the axidaion of the netals to be welded. An alternating or
directcurrent, depeinling on the type ard thickness of the netal, is typicaly
appled throughanelectrode. Theidealcurrent ard pubke duation issekcted
accading to the wire compasition, shelding gaswelding pacsition, and wire
size (Horne, 1986)

Resstarce Welding

Resstarce wetling requires: aprimary electrical circuit from a transformer;

a secodary circuit ard ekectrodes b conductthe current to the desied spd;

a mechanical systemto hold the canponerts ard appy force; ard caontrol

equpmert to measue duation ard magnitude d theelectricalcurrent. Press-
type machines have a noveable welding head ad force & appled by ar

through hydraulc cylinders. Seamwelding is pefformed by power-driven

roller elecrodes nstead ¢ the panted ekectrodes useddr spd welding.

Leakyproof ard pressue-tight welds ae formedby theseanwelding process,
where eachweld overlapsthe previousone (Horne, 1986)

Pre-pressue jig welding uses aig to clanp the componerts together to
relieve the ekctrodes fom clanping stress. This ersures that the degied
electrode pesure is available (Horne, 1986)

Electron BeamWelding

Electron beamwelding is acheved by concertrating a keamof high velocity
electrons onto the sufaces o be joined The electrons are pioduced ad
acceerated ly anelectron beamgunwhich consists of a ilament emitter, a
bias ekctrode,and a paitively charged awde. The ekctrons are gerrated
by thermmionic emssbpbn from a filament. Their attracton to ananode gives
themspeed ath directon, ard a bhas eéctrode cup suounding the enitter
electrostaticaly shapes egcted eeéctronsinto a leam Anelectromagnreticlens
systemrecawerges he beamonce ts kft the arode aml focusses it on the
work piece Horne, 1986)

Riveting

Riveted joints are usualy in sheetmetal patts where the rivetstake a sleaing
load. Riveted joints may be in single, double, triple, or quadruple rows and
either chain or zigzag Horne, 1986)
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Sealing/Bnding

Seahirts, predaminartly composed d padysufide,are appied throughout the
aelspace ‘ehicle stucture pimarily to sealout moisture ard cantamnarts.
This helps pewert corrosion, paticulady on faying (i.e., closely or tightly
fitting) surfaces,inside toles am sbts, ard aound installed fasterers.
Seahirts are abo used o sealfueltanks and pressuizedcomponerts. They
are appied usng tubes, spatilas,brushes, rollers, or spray gurs. Seahrisare
often stored fozenard thawed lefore use,ard many are two-componert
mixturesthat cure after mixing. Typically, asealant is gpplied before assembly
or fasterer installation, and te exess $ squeezed w or extruded fom
between the parts asthe assembly is completed. This ensuresamaisture-tight
sealbetweenthe pats (EPA/OAQPS,1997)

Adhesive bonding involves joining together two or more metal or nonmetal

components. This process is typically performed when the joints being

formed ae essential to the stuctural integrity of the aeospace ehicle o

componert. Bonding sufaces ag typicaly roughered necharicaly or etched
chemicaly to provide ncreased sidiace aea br bonding ard then treated

chemicaly to provide a shlde corrosion-resistart oxidelayer. The sufaces
are thenthinly coated wth anadhresive bonding primer to promote adlesion

ard protect from sulsequem corrosion. Structural adresives ae appied as
either athin film or asapaste. The patsare joined together and cured ether

at ambient temperature, in anoven, or in anaubclave t cure the adlesive
ard provide apermarert bond betweenthe canponerts (EPA/OAQPS,

1997)

Nonstructural adhesives ae useda bond materials that are rot criticalto the
structural integrity of the aeospace ehicle a componern, suchas @gskets
around windows ard capeting or to nonstructurally joined componerts.
Thee adlesives are appled usng tubes, brushes, ard <sray gurs
(EPA/OAQPS,1997)

Testing

A wide \eriety of tests ae peformed by the aeospaceindusty to verify that
pats nmeet manufacturing spedicatons. Leak ests ae peformed on
assemblies such as wing fuel tanks. These pats are filled with an aqueous
sdution or a gas® check searm ard seas. Dye pemtrar isusedfollowing
chemical miling and other operations to check for cracks, flaws, and
fractures. Mary different kinds d peretrarts, fluids, dyes,and etcharts can
be appled to the suface ¢ meta pats to aid in the deecion of defects.
Hydrauic ard fuelsystemchecks ae aher typicaltesting operations. Weight
chedks ae peformed to verify the kalance d cettain structures, suchas
propeler bladesard vertical tail ruddes. Same critical areas on the
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asserhled canponerts are clecked or flaws, imperfectons, ard proper
alignmert of pats by X-ray (EPA/OAQPS,1994)

lll. C. Repair/Rework Operations

Repar operations generally includeall conversions, overhauls, mantenance
programs, mgjor danage repars, ard mnor equpmert repars. Although
spediic repar methods \ary from job to job, many of the gperations are
idertical to new construction operations. Repai operations, howewer, are
typicaly on asmaller scaé aml ae peformed ata faster pace. Jabs canlast
anywhere from one day to over ayear. Repar jobsoften hare severe time
constraints requiring work to be completed as quikly as pasble in orderto
get the aircraft, missle, or space ehicle back n sewvice. In many cases,
piping, ventilation, electrical, and other machinery are pefalricated pror to
the ngjor products arival. Typical maintenance aml repar operations
include:

*Cleanng ard repanting the arcraft’s sufaces,supestructure, ard
interior areas

*Major rebuilding and installation of equipment such as turbines,
generators, ec.

« Systens overhauls, maintenance, ard installation

*System replacenent ard new ingallation of systens such as
navigaional systenrs, combat systerns, communicaion systens, efc.
sPropeller and rudde repars, modification, and aignment
(EPAJOECA, 1997)

The depanting operation involves the removal of coatings from the outer
suifaceof the arcraft. The two basic types ae clemicaldepanting ard blast
depaiting. Methylere cHoride sthemostcommon chenicalstrippersdvert;
howewer, the paticular solvert used s highly dependent on the type d
coating to beremoved. Chemicaldepanting agensareappledto the arcraft,
alowed b degade he coating, ard then scraped o wased df with the
coating residue. Blastdepanting methods utlize a nedia suchas plasic,
wheat starch, caton dioxide (dry ice), or high pressue water to remove
coatings ly physicaly alrading the caatings fom the suface @ the arcraft.
Grit blasing ard sanl/glass lbasing are akoincluded n this categay. High
intensity ultraviolet light stripping has been developed for use in conjunction
with carbon dioxide methods and is under development a several facilit ies
(EPA/IOAQPS,1994) Howewer, FAA has strict guideinesfor safety ard
qualty control purposes wirch dictate the types d sdverisard materialsthat
may be usedm aeospaceoperations. Thus,ary alternative nustgo through
a canprehensive sudybeforeit isappiovedfor use (See Section V- Pollution
Prevention Oppdunitieg
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In addition, some larger facilit ies are capable of large repar and conversion
projects that could include: converting passeger plares b camgo plares,
replacng segrerts of an arcraft that has keen daneged, stuctural
recanfiguration ard outfitting of combat systens, major remodeling of
interiors or exteriors (EPA/OECA, 1997)

lll. D. Space \khicles and Guided Missies

Many of the industia processesvolved i the production of space ghicles
and guided missiles are smilar to those discussed above in the produdion of
aircraft pats arl asseroly. Becausehe number of estblishmerts involved
inthe production of spacerehicles,guided nissies, ard their assaiated pats
is less than 10 percent of the total indudry, no additional information on
indudrial processes will be presented here. Also, dueto the confidential
nature of some of these produds, there is little information available on
producion techologies

lll. E. Raw Materials Inputs and Pollution Outputs

The Aerospace hdudries Association estimates that there ae 15000 D
30,000 diferent materials used n manufacturing, many of which may be
potentialy toxic, highly volatile, flammable, contain chloroflourocarbons, or
contribute to global waming (AIA, 1994. Material inputs for aeospace
manufacturing include netals, sdverts, pants ard caatings, ard plasics,
rubbers, and fabrics. Metals used in manufacturing include steel, duminum,
titanium, ard many specalty aloys. There is also a wide \ariety of pants,
sdverts, ard caatings awailable to the aeospace mdusty. Many of these
materials ae spedicaly required by FAA guideines.

Pollutants from metal fabricaing processes & depedart on the netal ard
machining teciques leing used. Larger pieces 6 sciap metal are usudy
recovered ard reintroduced b the processwhile smaller shavings nay be sen
off-site for disposal or recovery.

Surface pepaation operations gererate wases cataninated wih sdverns
ard/or metals depenling on the type of cleanng operation. Degreasng
operations may resuk in sdvert-beaing wasewaers, ar emissons, ard
meaterials in sdid form. Chenical suface teament operations canresuk in
wases caitaining metals. Alkaline, acd, mecharical, and alyasive cleanng
methods can gererate wase streans such as spen cleanng media,
wasewaers, ard rinse waers. Such wases casist primarily of the netal
complexesor paticles, the ckanng canpound, contaninarts from the metal
suiface,ard water. In many caseschenicaltreatment operationsareusedm
conjunction with orgaric sdvert cleanng systens. As such many of these
wadesmay be cross-contamnated wth solverts (EPA/OECA, 1995)
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Air Emissions

Waskewater

Surface fnishing ard related wasling operations accaurt for alarge volume
of wasesassaiatedwith aespace netal finishng. Metal platingand related
waste account for the largest volumes of metal (e.g., cadmium, chromium,
copper, lead,mercury, ard nickel) ard cyande keaing wases EPA/OECA,
1995)

Air emissions, primarily volatile organic compounds (VOCs), result manly

fromthe salng, panting, depating, bonding, finishing appication proceses
including material storage,mixing, applcatons, drying, ard cleanng. These
emssons ae canposed nainly of organc sdvertswhich are used as ceers

for the pant or seahrt ard as clenical coating removers. Most aeospace
coatingsare sdvert-based which contain a mxture of orgarnc sdverts, many

of which are VOC’s. The nost common VOC sdverts used m coatingsare

trichloroethylere, 1,1,1-trichloroethare, toluere, xylene, methyl ethyl ketone,

ard methyl isobutyl ketone. The nostcommon VOC sdvert usedor coating

removal ismethylere choride. The VOC cattert rangesdiffer for the various
coating caktgaies. Air emissons from cleanng ard degeasng operations
may result through volatilization during gorage,fugitive losses during us,

ard drrect ventilation of fumes. Rekasesd the ar from metal shaping

processes contain produds of combudion (such as fly ash, carbon, meallic

dugs) and meals and abrasives (such as sand and meallic paticulates).

Wastewatrisproducedoy aimost every stage ¢ the manufacturing process.
Metaworking fluids, used in mechining and shaping meal parts, are a
common saurce d wasewater contanination. Metalworking fluids canbe
petroleumbased,oil-water enulsions, or synthetic ernulsions that are appied

to either thetool or the metal being tooled to facilit ate the shaping operation.

Waste cmling waers can be contamnated wih metalworking fluids
(EPA/IOECA, 1995)

Surfaceprepaation, cleanng, ard coating removal often involves te useof
sdvertswhich canalso contribute to wasewatr palution. The reture of the
waste will depend upan the specific cleaning gpplication and manufacturing
operation. Solvents may be rinsed into wash waters and/or spilled into floor
drains (EPA/OECA, 1995)

Wastewakr may also be gererated in operations suchas queching ard
deburring. Such waskewater can be high in oil ard suspeded sdids.
Wastewater from metal casting and shaping manly consists of cooling water
ard wet scrubber effluert. The srubber water is typically highly akaline
(EPA/OECA, 1997)
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Wastewatr contamnated wih paints ard sdverts may be gererated during
equpmert cleanng operations, howewver, water is typicaly only used m
cleanng waker-based paits. Wastewaer is also gererated when water
curtains (vater washspiry booths) are used dung panting. Wastewater
from panting water curtains commonly contains organc pdlutants as welas
ceitain metals (EPA/OECA, 1997)

Electoplating operations canresutk in sdid ard liquid wase steans that
containtoxic canstituerts. Aqueaus wases esuk fromwork piece mmses aul
process @arup waers. In addtion to these wasts,spert process stutions
ard querch baths ae dscaded periodicaly when the cacertrations of
contaminartsinhibit properfunction of the sdution or bath. Whendiscaded,
proces baths usualy consist of solid-phase ard liquid-phase wasesthat may
contain high concertrations of toxic canstituerts, espeally cyande. Rinse
water from the ekectroplating process may contain zinc, lead,cadmum, or
chromium (EPA/OECA, 1995)

Solid/HaardougResdual Wade

Solid, hazadous, ard residual wases geerated duing aepspace
manufacturing includecontaminated mealworking fluids scrap metal, waste
containers, ard spentequipmert or materials. Scrap meta is produced ly

metal shaping operations and may consist of metal removed from the original

piece €.g., steelor alumnum). Scrap may be reintroduced nto the piocess
as a eéedsbck or recycled df-site.

Varioussolid ard liquid wages including wase lverts, blad media, pant
chips ard fert equpment may be gemrated throughout panting ard
depaiting operations. These sbd ard liquid wasesare usudy the resuk of
the following operations:

sPaint appicaions- paint overspray caugh by emissons caitrol
devces €.g., pant booth cdlecion systens, ventilation filters, etc.)
*Depanting- spert blag media, chips ard pant ard solvert dudges
*Clearup gperations- cleanng of equpment ard pant booth area
*Dispcsal discading of leftover ard unused pait as wel as
containers used o hold pants, pant materials, ard overspray

Solverts are ako used dung clearup piocessedo cleanspiy equpment
betweencdor charges,ard to cleanportions of the spay booth. Thesdvent
utilized duimg cleanng is gererally referred as”purge ®lvent” ard is often
composed d a mxture of dimethyl-berzere, 2proparone (acebne), 4-
methyl-2-pertanone, butyl eser acetc acd, light aromatic sdvert naphtha,
ethyl benzere, hydrotreated heaw naphtha, 2-butanone, toluere, ard 1-
butanol (EPA/OECA, 1995)
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Metalworking fluids typicaly becane contamnatedand spern with exended
useard reuse. Whendispacsed, these @dsmay contain toxics,including metals
(cadmum, chromium, ard lead) ard therefore nmustbe tested © determine if
they are consdered a RCRAhazadous wase. Mary fluids nay contain
chemicaladdtives suchas clorine, sufur, phosphorouscompounds,pherols,
cresds, ard akalines. In the pastsuchoils have commonly beenmixed wih
used ctanng fluids ard sdverts (including cHorinated sdverts)
(EPA/OECA, 1995)

If meal coating operations use large quantities of molding sand, spent sand
may be generated. Thelargest waste by volumefrom metal casting operations
iswage s@nd. Other resdualwadesmay include dusfrom dug cdlecion
systems, slag, ard off-spec poduct. Dust cdlected n baghouses ray
include znc, lead,nickel, cadmum, ard clromium Sag b a glassymass
composed of meal oxidesfrom the mdting process, mdted refractories, sand,
ard other materials (EPA/OECA, 1997)

Certralizedwasewatertreaiment systens ae canmon ard carresuk insdid-
phae wasewatker treament dudges Any solid wastes (e.g., wagewaer
treament dudges gill bottoms cleaning tank residues, mechining fluid
resdues etc.) gererated by the manufacturing proces may ako be
contamnated wih solverts (EPA/OECA, 1995)

Table6 summarizesthe naterial inputs ard pdlutant outputs fromthevarious
aelospace nnufacturing operations.
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Table 6: Material Input and Pollutant Outputs
Proces Material Input Air Emissions Wastewder Solid/Hazardoud
Residud Wastes
Metal Cutting oils Solvert wastes | Acid/alkaline wastes Scrap nmetal, waste
Shapng degreasing and (eg., 11,1- (e.g., hydrochloric, sdvents
cleaning trichloroghane, | sulfuric, and nitric acids),
solvents, acids, acetong xyleng | waste molant water with
meals toluere, etc.) oils, grease, and nretals
Grinding/ Metals, abrasive || Metal shavings | Wastewaers with ail, Abrasive waste
Polishing materials, particulates, grease, and netal from (e.g., aumnum
machining oils dust from machining oxide, dlica,
abrasve meal), mdal
materials shavings, dust
Plating Acid/akaline Volatized Waste rinse waer Metal wastes,
sdutions, metal || sdvents and containing acids/alkalines | sdvent wastes,
bearing ard Cleaners cyanides, and slvents filter dudges
cyanide bearing (silica, carbides)
solutions wastel plating
material (coppe,
chromium, and
cadmium)
Painting Solvent based or || Paint ovaspray, | Cleaning waer containing | Wastepant, empty
water basel sdvents paint and stiipping containes, spent
pants solutions paint application
equipment
Cleaning, Acid/alkaline Solvert wastes | Wastewater containing Spert solverts,
depainting, cleaners and add agosols, acidg/alkalines, spent paint/solvent
and vaor sdvents pant chipsand | sdvents sludges, equipment
degreasing particulates and arasive
materials, pant
chips
Saurce: Pollution Prevertion Asessmat for a Manufcturer of Aircraft Landing Ger, EPA, Augug 1995 ad
Guidesto Pollution Prevention.The Fabricated Metal Poductsindugry, EPA, July 1990.
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lll. F. Managament of Chemicals in Wastestream

The Pdlution Prevertion Act of 1990 PPA requires fadlities to report
information albout the managenent of Toxic Rekase mventory (TRI)
chemicals in waste and efforts made to iminate or reduce those quantities.
These da have beencdlected amualy in Secion 8 of the TRI reporting
Form R beginning with the 1991reporting year The dat summarized l@ow
cover the yeais 1994-1997ard are meart to provide a lasic urderstanding of
the quantities of waste handled by the indudry, the methods typically used to
manage his wase, ard recert trerds n these mathods. TRI wase
managenent data canbe used © asess trends in source reducion within
individud indudries and facilities, and for specific TRI chemicals. This
information could then be used asa ol in idertifying oppartunities for
pollution prevertion ard campliance asstarce acivities.

While the quatities reported or 1995 ad 1996 ae estimates of quartities
already managed, the quantities listed by facilities for 1997 ad 1998 ae
projections only. The PPA requires these projections to encourage facilit ies
to congder future source redudion, not to establish any mandatory limits.
Future-year estimates are not commitments that facilit iesreportingunder TRI
are required to meet

Table 7 slows that the TRI reporting aelospacefadlit ies managed about 37
millio n poundsof produdion related wastes (total quantity of TRI chemicals
in the wase from routine pioduction operations in colunn B) in 1996.
Producton related waseswere projected © continue b decease $ghtly in
1997ard 1998. Note that the efects of producton increagsand decea®s
on the quartities of wagdesgererated are rot evaluated here, but producion
has gerrally beenincreasng in recen yeass.

In 1995 alout 34 percert of the ndugry’ s TRI wageswere managed ar-site
throughrecycling, erergy recovery, or treament asshown in counns C,D,
ard E, respecively. Thisdecea®dto 25 pecert in 1996 ad wasexpeced
to dightly increa® to over 30 pecert in 1998. The ngjority of thes on-site
managed wasts wee recycled a-site n 19%. About 39 pecert of the
industy’s TRI wases weetrarsferred off-sitefor recycling, erergy recovery,
or treatment as slbwn in cdumns F, G, ard H. Thisincreasedd 50 pecenrt
in 1996. Mot of the off-site managed wateswere recycled aswel. The
remaining portion of the produdion related wastes, shown in column, (31
percert in 1995 ad 27 pecert in 1996)is either releagd © the ervironment
throughdirectdischargesto ar, land, water, ard underground injection, or is
trarsferred off-site for disposal.
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Table 7: Source Reduction and Recycling Activity f or Aerogpace Manufactur ers
Facilities(SICs 372 or376)asReported within TRI

A B I
On-Site Off-Site
Quartity of %
Produdion- C D E F G H Released
Related and
Waste % % Energy % % Energy Disposed
Year (1CF 1bs.)? Recycled| Recovery | % Treated || Recycled| Recovery | % Treated|| Off-site
1995 406 22% 0% 12% 26% 3% 10% 31%
1996 365 14% 0% 11% 36% 4% 10% 27%
1997 352 14% 0% 12% 36% 4% 10% 24%
1998 333 19% 0% 12% 33% 3% 10% 21%

Source: 1996 ToxicsReleas Inventoy Databa®.

@ Within this indudry sector, non-produdion related waste < 1% d produdion related wastes for 1995.
® Total TR transfers and releases asreported in Section 5 ard 6 of Form R asa percentage of
produdion related wastes.

¢ Percentage of produdion related waste released to the environment and transferred off-site for
disposal.
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IV. CHEMICAL RELEAS E AND TRANSFER PROFILE

This section is designed to provide background information on the pollutant
releaseshat are reportedby thisindusty. For industies that are required to
report, the kest saurce d comparative pdlutant release nformation is the
Toxic Rekasdnventory (TRI). A componert of the Emergercy Plaming ard
Community Right-to-Know Act, TRI includes seif-reported fecility release
ard trarsfer dat for over 600 bxic cremicalk. Fadlities within SIC Codes
20 through 39 (marufacturing indudries) that have more than10 enployees
ard that are alove weight-basedreporting thresholdsare required to report
TRI on-site releases amoff-site trarsfers. The information presered within
the scior notebooks is derived from the nost recertly available (1996) TRI
reporting year(whichincludesover 600 clemicak), ard focuses primarily on
the on-site releaseseportedby eachsecbr. Because RI requires cansistent
reporting regardless of sector, it is an excellent tool for drawing comparisons
across ndusties. TRI dat provide the type, anmount ard mediarecepor of
eachchenical released ptrarsferred.

Although this secbr notebook does rot presem historical information
regarding TRI chemicalrelease®ver time, please ote that in gereral, toxic
chenical releagshave beendeclning. Infact accoding to the 1996 Dxic
Relkase mventory Public Data Rekase,reported asite releases btoxic
chemcakto the ervironmernt deceadby 5 percert (1116 millio n pounds)
between1995 ad 1996 (ot including crenicaksaddedand removed fromthe
TRI chemical list during this peiod). Reported iEleags dropped ly 48
percert between1988 and 1996. Reported rarsfers of TRI chemicakto off-
sitelocationsincreased by 5 percent (14.3 million pounds) between 1995 anl
1996. More detiled information canbe obtained fom EPA's amual Toxics
Relkease hventory Public Data Rekase bok (which is available throughthe
EPCRA Hotline at 800535-0202) or direcly from the Toxic Relea®
Inventory Systemdatbase (for user suppat cal 202260-1531)

Wherever passble, the secbr notebooks presen TRI dat as he pimary
indicaor of chemical release wihin ead industrial caegay. TRI daia
provide he type, anount and media recepor of eachchemcal released o
trarsferred. Whenother saurces d pdlutant release dathave beenobtained,
these da have beenincluded b augnert the TRI information.

TRI Data Limitations

Certain limitations exist regarding TRI data. Within some sectors, (e.g. dry
cleanng, printing ard trarspatation equpmert cleanng) the ngjority of
facilities are not subject to TRI reporting becausettey are rot considered
manufacturingindusties,or becausetieyare kelow TRI reportingthrestolds.
For thesesecbrs, releasenformation from other saurces fas beenincluded.
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Reported chemicals are limited to the approximately 600 TRI chenicak. A
portion of the enssbns from aeonspacefadlit ies, therefore, are not captured
by TRI.

In addition, many facilities report more than one SIC code reflecting the
multiple operations caried ait on-site. Therefore, reported Eleases amh
trarsfers may or may not al be asseiated wih the industial operations
described in this notebook.

The readershould ako be awae that TRI "pounds Eleased'data presemed
within the notebooks is not equialent to a "risk" ranking for eachindusty.
Weighting eachpound of release equbl does rot factbor in the relative
toxicity of eachchenical that is released b the potential exposure to
surrounding pgoulations. The Agercy is in the proces of deweloping an
appoachto assgntoxicologicalweightings © eachchemcalreleased sthat
one cardifferentiate betweenpadllutartswith significart differences ntoxicity.
Asapreliminary indicator of the environmental impact of the indugry's most
commonly released obmicak, the rotebook briefly sunmarizes be
toxicologicalpropettiesof the top five chemicak (by weight) reported ly the
indugry.

Definitions Assocated With Section IV Data Tables

General Definitions

SIC Code -- isthe Sardard Industial Classficaion (SIC) code,a satistical
classficaton stardard used or al estblishmert-based Federa ecaomic
statistics. The SIC codes facilit ate comparisons between facilit y and indudry
data

TRI Facilities-- are manufacturing facilit ies that have 10 or more full-time
employees ad are alwve estblished chemcal throughput thresholds.
Manufacturing facilities are ddined as facilities in Standard Indugrial
Classification primary codes 20-39. Facilit ies must submit estimates for al
chemicak that are on the EPA's defned list ard are almve throughput
thresholds

Data Table Coumn Heading Defnitions

The following definitions are kased upa sardard defnitions developed ly
EPA’sToxic Rekasdnventory Program. The caegaies below represemthe
possble pdlutant destnations that canbe reported.
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Releases-- are an-site dscharges d a toxic chemical to the ervironmert.
This includes enssbns to the ar, discharges b bodiesof water, releasest
the facility to land, as well as contained disposal into underground injection
wells.

Releases to Air (Point and Fugitive Air Emissions) -- include dl air
emissions from indugry activity. Point emissions occur throughconfined air
streans as dbund in stacks, vents, duds, or pipes. Fugitive enmssbns include
equpmert leaks,evapaative losses fom suiface mpoundments ard splls,
and releases from building ventilation systems.

Releases 6 Water (SurfaceWater Discharges)-- ercompass aynreleases
going drecty to streans, rivers, lakes, ocears, or other bodies d water.
Relkases duentrunoff, including siorm water runoff, are ako reportade to
TRI.

Releasesto Land -- occur within the boundaries of the reporting facilit y.
Releases to land include disposal of toxic chemicals in landfills, land
treament/applicaion farming, suface mpoundments, ard other dispcsal on
land (such as ills, leaks, or waste piles).

Underground Injection -- isa caitained release da fuid into a sulsurface
well for the pupose d wase dspasal. Wastes caitaining TRI chemricak are
injected nto either Class Iwels or Class V wdbk. Classl welsare useda
inject liqguid hazadous wases o dispcse d industia ard municipal
wasewaers keneah the lowemost underground saurce d drinking wagr.
Class V wdk are gereraly usedto inject non-hazadous tuid into or alove
anundemground source d drinking watr. TRI reporting doesnot currently
distinguish betweenthese wo typesof wells, althoughthere ae important
differences n ervironmertal impactbetweenthesetwo methods d injection.

Tranders -- are transfers of toxic chemicals in wastes to a facility that is
geaqgraphicaly or physicaly separate from the facility reporting urder TRI.
Chemicals reported to TRI as transferred are sent to off- site facilit ies for the
purpose d recycling, erergy recovery, treament, or dispcsal. The quanities
reported epresert a novement of the cremcal away from the reporting
facility. Except for off- site transfers for disposal, the reported quantities do
not necessaly represen ertry of the chemicalinto the ervironmert.

Transfers to POTW s-- are wasewaer trarsferred throughpipes @ sewes
to apuMicly owned treatments works (POTW). Treatment or removal of a
chemicalfrom the wasewatker depens an the reture of the ctenical, aswell
as he treatment methods pesen atthe FOTW. Not al TRI chenicak can
be treakdor removed by a POTW. Some chemical, suchas netals, may be
removed but not destroyed and may be disposed of in landfills or discharged
to receving waers.
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Transfers to Recycing -- are wases ®nt off-site for the puposes &
regererating or recovery by a \ariety of recycling methods, including sdvernt
recovery, metalsrecovery, ard acd regereration. Once hese ckmicak have
been recycled, they may be returned to the originating facility or sold
commaercially.

Trandersto Energy Recovey -- are wases canbusted off-site in industial
furnaces or erergy recovery. Treaiment of achemicalby incineration is not
considered © be erergy recovery.

Transfers to Treatment -- are wasesmoved off-site to be treaed trough
a variety of methods including neutralization, incineration, biological
destuction, or physical sepaation. In same casesthe chemnicak ae ot
degroyed hut prepaed r further wade managenent.

Transfers to Disposal -- are wastes taken to another facility for disposal,
gererally as a élease ¢ land or as annjection underground.

IV.A. EPA Toxic Release Inventory for the Aerogpace Industry

Rdeases

This secton sunmarizes TRI dat of aeospace &dlit iesreporting SIC codes
within 372 anl 376 aghe pimary SIC code r the fadlity.

Accarding to the 1996 Dxics Relea® Inventory (TRI) data, 199 aeospace
facilit ies released (to the air, water, or land) and transferred (shipped off- site
or discharged to sawers) a total of gpproximately 27 million pounds of 65
different toxic chemicak duiing calendar year 1996. This represerns
approximately one half of one percent of the 5.6 hillio npoundsof releases and
trarsfers from al manufacturers (SICs 2039) reporting to TRI that year.
Facilit iesreleased an averageof 43,862 paindsperfadlit y and transferred and
average ¢ 93503 paunds per fadlity. The top four chemicals released by
weight are sdverts- methyl ethyl ketone, 1,1,1-trichloroethare,
trichloroethylere, ard toluere. These dur accaunt for about 66 pecert (5.8
million pounds) of the indudry’s total releases. Nickel, chromium, sulfuric
acid, ard methyl ethyl ketone were the four top cremicak trarsfered by
weight. These dur accaurt for 55 pecert (10.2 million pounds) of the total
TRI chemicak trrarsferred by the aelospaceindusty. Only 22 pecert of the
65 cremicak reported © TRI as eleases otrarsfers wee reported ty more
than 10 fecilit ies, evidence of the many different maerials used by the indugry
and the variance between facilit ies on choice of these maerials.

Table 8 pesers the rumber ard weights of chemicak releasedy aeospace
facilities reporting SIC 372 aml 376. The total quartity of releagswas8.7
millio n pounds or 32 percent of the total weight of chemicals released and
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Tranders

transferred. The vast mgjority of ar releases were solvents. Air emissions
accaurt for 98 percert of total releases44 pecert as figitive arr enmissons
ard 54 pecert as pant ar releases. Methyl ethyl ketone was he top
chemcalreleased pthe aeospacemdusty, accaintingfor 25percert of total
releases. Rekases b 1,1,1-trichloroethare wee the secod greaest
representing 20 percent of the totd. Twenty-four percent of fugitive air
emssions were of 1,1,1-trichloroethane, ard 32 pecert of the pant ar
releases wear methyl ethyl ketone. Nitrate canpounds accaonted for 74
percent of water discharges.

Table 9 pesens the rumber ard weghts d chemcak transferred off- site by
aelospace adlities reporting SIC 372 a 376 n 1996. The total anount of
transfers was 186 million pounds or 68 percent of the total releases and
trarsfers reported © the 1996 RI by aeospace &dlities. Transfers to
recycling facilities accounted for the largest percentage, 70 pecent, of
transfers. The next greatest percentagewas 17 percent to treatment facilit ies.
Themajority of trarsfers cansisted of metals, spert acds,and sdvers. Sixty-
six percent (12.3 million pounds) of the tota transfers were meals. Nickel
represented the largest quantity of transfers, 5.3 million poundsor 29 percent
of the total. Chromium composed the secaod largestquairtity of trarsfers
with 12 percent of the totd. The chemical with the largest quantity of
releasesmethyl ethyl ketone, accainted for alout 6 pecernt of the total
trarsfers.
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Table 8: 1996 TRI Releasesfor Aerogpace Chenicals Facilities(SICs 372 or376)
By Number of Fadlities Reporting (Releases Reported in Poundsyear)

# Reporting Fugitive Point Water Underground Land Total Avg. Rdeaseq
Chemicd Name Chemicd Air Air Discharges Injection Disposl Rdeases Per Facility
Methyl Ethyl Ketone 67 704499 1484499 505 0 0 2,189503 32679
Nitric Acid 58 7530 57219 165 0 0 64914 1119
Nickel 48 15,778 8421 972 0 20557 45728 953
Chromium 39 12829 2813 1322 0 3,343 20307 521
1,1,1-trichloroethare 36 938383 769346 5 0 11280 1,719014 47,750
Trichloroethylene 29 671880 268358 11 0 2,640 942889 32513
Chromium Campounds 25 1,685 9,815 422 0 15866 27,788 11123
Toluene 23 129305 776295 260 0 4,128 909988 39565
Tetrachloroethylene 21 237547 388663 34 0 0 626244 29821
Dichloromethane 20 591048 99403 18 0 0 690469 34523
Cobalt 18 740 1,905 476 0 2,774 5895 328
Hydrogen Huoride 16 2841 14889 0 0 0 17,730 1,108
[Ammonia 14 3,166 205300 21646 0 0 230112 16437
Copper 12 311 255 26 0 0 592 49
Nitrate Compounds 10 145 499 77000 0 0 77644 7,764
Xylene (Mixed |somers) 10 15356 211057 55 0 0 226468 22647
Nickel Compounds 9 265 616 58 0 0 939 104
Phoghoiic Acid 9 923 1,301 0 0 0 2,224 247,
Metharol 8 13247 32566 0 0 0 45813 5,727
Aluminum (Fume or Dust) 8 282 112 0 0 0 394 49
Sulfuric Acid (1994 ax after "Acid 8 16 331 0 0 0 347 43
[Aerosds' Only)
Hydrochloric Acid (1995 ad after "Acid 7 190257 54062 0 0 0 244319 34903
[Aerosds' Only)
Diisocyanates 6 390 230 0 0 0 620 103
Certain Glycol Ethers 6 11170 10,785 0 0 0 21955 3,659
Freon 113 6 114487 34,782 0 0 0 149269 24878
Methyl Isobutyl Ketone 6 26191 78205 0 0 0 104396 17399
Phenol 6 118 2,997 0 0 0 3,115 519
Lead 6 0 200 4 0 0 204 34
Manganese 5 15 11 250 0 0 276 55
Copper Canpounds 4 0 281 543 0 0 824 206
Cobdt Campouwnds 3 0 250 0 0 0 250 83
Cyanide Gompounds 3 0 0 0 0 0 0 0
Lead Compouwnds 3 65 96 0 0 0 161 54
Benzene 3 16997 119768 0 0 0 136765 45588
Naphthalene 3 65993 250 0 0 0 66243 2208]]
Aluminum Oxide (Fibrous Forms) 3 290 784 0 0 45000 46074 15358
Chlorine 3 0 0 98 0 0 98 33
Mangane€ Campouwnds 2 15 45 0 0 0 60 30|
Zinc Compounds 2 0 250 0 0 0 250 124§
Methyl Methaaylate 2 2,951 1,400 0 0 0 4,351 2,179
Styrene 2 11488 16500 0 0 0 27988 13994
Antimony 2 0 0 0 0 0 0 0
Zinc (Fume or Dust) 2 5 5 18 0 0 28 14
Antimony Compownds 1 5 4 0 0 0 9 9
Barium Campounds 1 0 1 0 0 0 1 1
Polychlorinated Alkanes 1 0 0 0 0 0 0 0
Fomaldehyde 1 0 0 0 0 0 0 0
Isopropyl Alcohol (Manufacturing, 1 90 2,172 0 0 0 2,262 2,262
Strong-acid Proces Only, No Supplies)
N,n-dimethylformamide 1 250 250 0 0 0 500 500
N-butyl Alcohol 1 0 15,233 0 0 0 15,233 15,233
Bromotrifluoromethane 1 1,641 0 0 0 0 1641 1641
Trichlorofluoromethane 1 3,500 430 0 0 0 3,930 3,930
Secbutyl Alcohol 1 14,000 8,800 0 0 0 22,800 22,800
Picric Acid 1 0 0 0 0 0 0 0
Biphenyl 1 0 0 0 0 0 0 0
1,2-dichlorobenzene 1 0 1,400 0 0 0 1,400 1400
Ethylbenzene 1 0 0 0 0 0 0 0
Ethylene Gycol 1 0 0 0 0 0 0 0
Cyclohexane 1 0 904 0 0 0 904 904
Methyl Tert-butyl Ether 1 1,200 0 0 0 0 1,200 1,200
1,1-dichloro-1-fluoroethane 1 22000 0 0 0 0 22000 22000
Mercury 1 0 0 0 0 0 0 0
Silver 1 0 0 0 0 0 0 0
Sodium Nitrite 1 250 4,200 0 0 0 4,450 4450
Aluminum Phoghide 1 0 0 0 0 0 0 0

199* 3831144 4687958 103888 0 105588 8728578 4386

**Total number of facilitie s (not chemical reports) reporting to TRI in this industry sector.

Secbr Notebook Project

46

November 1998



Aerogpace Industry

Chemical Releases and Tranders

Table 9: 1996 TRI Trandersfor Aerogpace Chenicals Facilities(SICs 372 or376),
By Number of Fadlities Reporting (Tranders Reported in Poundsyear)

Chemicd Name # Reporting Potwv Disposl Recycing Treament Energy Total  Avg Transfery
Chemicd __Trandfers Trandfers Trandfers Trandfers Recovey Trandfers Per Facility
Methyl Ethyl Ketone 67 10350 2,368 85457 98407 905400 1,101982 16447
Nitric Acid 58 50018 13963 122824 741790 0 928595 16,010
Nickel 48 1,201 59938 5220398 66968 0 5,348505 111427
Chromium 39 906 23073 2,130,107 46840 423 2201349 56445
1,1,1richloroethare 36 13 19879 188,170 45743 39549 293354 8,149
Trichloroethylene 29 10 215 154717 55071 5542 215555 7433
Chromium Compounds 25 3,140 50811 540602 145257 6,560 746370 29855
Toluene 23 25 5,244 13,660 18302 153115 190346 8,276
Tetrachloroethylene 21 16 88 224131 4397 14438 243070 11575
Dichloromethane 20 30 3,684 4932 50424 90,028 149098 7455
Cobalt 18 564 11683 716388 4103 0 732738 40,708
Hydrogen Huoride 16 534 0 41234 89974 0 131742 8,234
Ammonia 14 5 0 7,475 1,355 0 8,835 631
Copper 12 406 39,121 770166 332 0 810025 67502
Nitrate Compounds 10 357214 106,700 112 92382 0 556408 55641
Xylene (Mixed Isomers) 10 0 160 7,420 27148 26,723 61451 6,145
Nickel Compounds 9 325 30566 481291 5,703 0 525531 58392
Phogphoiic Acid 9 2,291 20,725 20,304 1,100 0 44,420 4,936
Metharol 8 0 2 24 295 25192 25513 3,189
Aluminum (Fume or Dust) 8 0 10401 80,089 8,950 0 99440 12430
Sulfuric Acid (1994 aud after "Acid 8 250 55261 0 1,490000 0 1545511 193189
Aerosds' Only)
Hydrochloric Acid (1995 an after "Acid 7 250 77 0 250 0 577 82
Aerosds' Only)
Diisocyanates 6 0 0 51,000 15050 0 66,050 11,008
Cetain Glycol Ethers 6 23200 505 2,505 925 15113 42248 7,041
Freon 113 6 0 0 2,224 5,900 690 8814 1,469
Methyl Isobutyl Ketone 6 6 561 56 11,709 25,774 38106 6,351
Phenol 6 15 939 0 16859 16487 34300 5,717
Lead 6 250 2543 942255 3,550 5 948603 158101
Manganese 5 10 255 107855 0 0 108,120 21624
Copper Capounds 4 98 13,642 290391 122 0 304253 76,063
Cobalt Compounds 3 268 0 86360 5 0 86,633 28878
Cyaride Campounds 3 12 4,603 0 6,380 0 10995 3,665
Lead Campounds 3 42 941 252145 50,094 0 303222 101074
Benzene 3 0 0 0 0 0 0 0
Naphthalene 3 0 0 5 0 250 255 85
Aluminum Oxide (Fibrous Forms) 3 0 127153 0 0 0 127153 42384
Chlorine 3 0 27 0 0 146 173 58
Manganese Campounds 2 0 3,600 170481 6,550 0 180631 90314
Zinc Compounds 2 250 0 24000 0 0 24250 12125
Methyl Methaaylate 2 0 0 16,000 0 0 16,000 8,000
Styrene 2 0 0 0 0 1,553 1553 777
Antimony 2 0 5 135000 1958 0 136963 68482
Zinc (Fume or Dust) 2 251 90 14000 0 0 14341 7171
Antimony Compownds 1 0 6,700 35,000 2 0 41,702 41,702
Barium Campounds 1 0 0 550 0 0 550 550
Polychlorinated Alkanes 1 0 0 0 23495 15079 38574 38574
Fomaldehyde 1 0 0 0 0 0 0 0
Isopropyl Alcohol (Manufacturing, 1 0 0 0 0 0 0 0
Strong-acid Proces Only, No Supplies)
N,n-dimethylformamide 1 0 820 250 0 0 1,070 1,070
N-butyl Alcohol 1 0 209 0 460 5,025 5,694 5,694
Bromotrifluoromehane 1 0 0 0 0 0 0 0
Trichlorofluoromehane 1 0 0 8,300 0 0 8,300 8,300
Sechutyl Alcohol 1 0 0 0 0 0 0 0
Picric Acid 1 0 0 0 0 0 0 0
Biphenyl 1 0 0 0 0 0 0 0
1,2-dichlorobenzene 1 0 0 0 9,200 0 9,200 9,200
Ethylbenzene 1 0 0 0 0 0 0 0
Ethylene Glycol 1 30613 0 0 0 0 30613 30613
Cyclohexane 1 0 0 0 0 40268 40268 40268
Methyl Tert-butyl Ether 1 0 0 0 0 0 0 0
1,1-dichloro-1-fluoroethane 1 0 0 0 460 0 460 460
Mercury 1 0 0 0 0 0 0 0
Silver 1 0 0 0 0 0 0 0
Sodium Nitrite 1 0 17,600 0 0 0 17,600 17600
Aluminum Phoghide 1 0 0 0 0 0 0 0
199* 482563 634152 12947878 3147510 1387360 18607109 93503
**Total number of facilitie s (not chemical reports) reporting to TRI in this industry sector.
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The TRI daabase contains a detalled compilation of self-reported, facilit y-
specific chemical releases only and not transfers. The top reporting facilit ies
for the aeospaceindusty arelisted below in Tables 10 ad 11. Fadlit ies that
have reported the pimary SIC codescovered urderthis notebook appeaion
thefirst list. Table 11 contains additional facilit ies that have reported the SIC
codes coered within this report, ard one a more SIC codes hat are ot
within the scopeof this notebook. Therefore, the second list includesfacilit ies
that conduct multiple operations -- same that are urder the scge d this
notebook, and some that are not. However, only one additiona facility
appeas an the secad list, implying that the piocesses decty relating to the
producion of aenspace equamert is respansible for releases ard trarsfers
reported by aeospace &dlities. Currently, the facilit y-level datadonot dlow
pollutant releasesd be brokenapat by industial process.

Table 10:Largeg Quantity TRI Releasng FacilitiesReporting Only 372 or
376 SC Codesto TRI*
Total TRI
SIC Codes Reported in | Releases
Rank | Facility TRI in Pounds
1 Boeing Canmecial Airplare, Everett, WA | 3721 784581
2 Chem-fab Carp., Hot Springs AR 3728 433630
3 Raytheon Aircraft Ca, Wichita, KS 3721 393324
4 Douglas Aircraft Ca*, Long Beach, CA 3721 347420
5 Pemco Aeroplex Inc., Birmingham, AL 3721 330130
6 Thiokal Propulsion Group, Promontory, 3764 330000
7 U.S. Air Force Plant 06 GA, Marietta, GA | 3721 305149
8 Cessna Aircraft, Wichita, KS 3721 266,/09
9 Aerostructures Carp., Nashville, TN 3728,3769 252299
10 | Menasco, Euless, TX 3728 240000
TOTAL 3,683242

Source: US EFA ToxicsReleas Inventoly Databa®, 1996.
*DouglasAircraft Ca. is now pat of The Boeing Compary.

! Being included on this list does not mean that the release is associated with non-compliance with environmental

laws.
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Table 11:Largeg Quantity TRI Releasng FacilitiesReporting Aerogpace
SIC Codesto TRI?

Total TRI

SIC Codes Reported in | Releases

Rank | Facility TRI in Pounds

1 Boeing Wichita, Wichita, KS 3728367937213724 1,254080
2 Boeing Canmecial Airplare, Everett, WA | 3721 784581
3 Chem-fab Carp., Hot Springs AR 3728 433630
4 Raytheon Aircraft Ca, Wichita, KS 3721 393324
5 Douglas Aircraft Ca, Long Beach, CA 3721 347420
6 Pemco Aeroplex Inc., Birmingham, AL 3721 330130
7 Thiokol Propulsion Group, Promontory, 3764 330000
8 U.S. Air Force Plant 06 GA, Marietta, GA | 3721 305149
9 Cessna Aircraft, Wichita, KS 3721 266,/09
10 | Aerostructures Carp., Nashville, TN 3728,3769 252299

TOTAL 4697322

Source: US EFA ToxicsReleas Inventoly Databa®, 1996.
*DouglasAircraft Ca. is now pat of The Boeing Compary.

2 Being included on this list does not mean that the release is asociated with non-compliance with environmental

laws.
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IV.B. Summary of Selected Chemicals Rekased

The following isa synopss of current scientific toxicity and fate information
for the top chemicals (by weight) that facilit ies within this sector self- reported
asreleagd D the ervironment based upan 1995 TRI dat. Becaus this
sectionisbased upm self-reported Eleag dag, it doesnot attempt to provide
information on managenent practces emloyed ty the secbr to reducethe
release bthese ckmcak. Information regarding pollutant release educion
over time may be available from EPA’s TRI ard 33/50 pograms, or directly
from the industia trade assoiations that are listed in Section IX of this
docunent. Since hesedesciptionsare cursory, please cosult these sarces
for amore deailed description of both the chemicals described in this section,
and the chenicak that appearon the full list of TRI chenicak appeang in
Secton IV.A.

The lrief descriptions provided felow were taken from the Hazadous
Substances Da& Bark (HSDB) ard the Integrated Risk Information System
(IRIS). The discussions of toxicity describe the range of possible adverse

heath effects that have beenfound to be asseiated wih exposure to these
chemicak. These aderse efects may or may not occuratthe levelsreleased
to the environment. Individuds interested in a more detailed picture of the

chemical concertrations assa@iatedwith these aderse efects stould cansult

a toxicologist or the toxicity literature for the clemcal to obtain more

information. The efects listed below must be taken in context of these
exposure assurptions that are explained more fully within the full chemical

profiles in HSDB. For more information on TOXNET?® , contact the

TOXNET help line at1-800231-3766.

1,1 1-Trichloroethane(CAS: 71-55-6)

Sources. 1,1,1-Trichloroethare is used as aequpmert ard pats cleanng
ard degeasng sdvert in aelospacemanufacturing ard isalsoused as a prati
sdvert.

3 TOXNET isa mmputer system run by the National Library of Medicine that includes a rumber of toxicological
datalases maraged by EPA, National Cancer Institute, ard the National Institute for Occupatianal Safety and
Health. For mare informatian on TOXNET, contad the TOXNET help line at 800-231-3766Datatases includel
in TOXNET are: CCRS (Chemical Carcinogenesis Research Information System), DART (Developmental ard
Reprodudive Toxicity Datalase), DBIR (Directory of Biotechnology Information Resources), EMICBACK
(Environmental Mutagen Information Center Backfile), GENE-TOX (Genetic Toxicology), HSDB (Hazadous
Substances Data Bank), IRIS (Integrated Risk Information System), RTECS (Registry of Toxic Effects of Chemical
Substances), ard TR (Toxic Chemical Release Inventory). HSDB contains chemical-specific informatian on
marufaduring ard use, chemical ard physical properties, safety and handling, toxicity and biomedical dfects,
phamaal ogy, environmental fateand expaosure paential, exposure sandards ard regulations, manitoring ard
amalysis mehods ard adlitional references.
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Toxicity. Repeatd cotactof 1,1,1-Trichloroethare (TCA) with skin may
cause seous skn cracking ard infecion. Vapas causeaslight smarting of
the eyes a respratory systemif presen in high concertrations.

Exposure to high concentrations of TCA causes reversible mild liver and
kidney dysfunction, certral nervous system depession, gat disturbances
stupar, coma, respratory depession, ard even deah. Exposure to lower
concertrations of TCA leads ¢ light-headedsss,throat irritation, headach,
disequilibrium, impaired coordination, drowsiness, convulson and mild
charges n percepion.

Carcinogenicity. There iscurrently no eviderceto suggesthatthischemcal
IS carcinogeric.

Environmental Fate. Rekases bTCA to suifacewater or land will almost

ertirely volatilize. Rekases bTCA to ar may be trarspated long distarces
and may partially return to earth in rain. In the lower atmosphere, TCA

degadesvery dowly by photo oxidation ard dowly diffuses to the upper
atmosplere where plotodegiadaton is rapid.

Any TCA that does ot evapaate from sdls leaclkes b groundwater.
Degradatoninsalsard water isslow. TCA does rot hydrolyze nwater, nor
does t significartly bioconcertrate in aquaic orgarsins.

Physical Properties TCA isaclear, colorlessliquid with amild, chloroform-
like odor and dight solubilit y.

Methyl Ethyl Ketone (CAS: 78-93-3)

Sources. Methyl ethyl ketone (MEK) is used asan equpmert ard pats
cleanng ard degeasng sdvert ard as a pat sdvert.

Toxicity. Breathing noderate amounts of methyl ethyl ketone for short
periods d time cancause aderse efects anthe rervous swtemranging from
headachs, dizziness, nausea,ard numbness n the fingers am toes b
unconsciousress. Its vapors are irritating to the skn, eyes,nose,ard throat
ard candanage he eyes. Repeatd exposure to moderate to high anourts
may causeiVver ard kidrey effects.

Carcinogenicity. EPA does nat congder methyl ethyl ketone to be a
carcinogen

Environmental Fate. Most of the MEK released to theenvironment will end
upinthe amosplere. MEK cancontribute to the formation of air pollutants
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in the lower aamosphere. It can be degraded by microorganisms living in
water and soil.

Physical Properties Methyl ethyl ketone is a ckar, cdorless,flanmable

liquid which decanposes explosively at 230°F. It has a fragrant mint-like
odor detectable at 2 to 85 pats pe million.

Trichloroethyleng CAS: 79-01-6)

Sources. Trichloroethylere is used etensively as anequpmert ard pats
cleanng ard degeasng sdver ard as a pat sdvert.

Toxicity. Trichloroethylere was oceusedas anareshetic, thoughits use
caused severd fatalities dueto liver failure. Short term inhalation exposure

to highlevelsof trichloroethylene may causeapid camafollowed Ly evertual

deah from liver, kidrey, or heat failure. Short-term exposure to lower

concertrations of trichloroethylere causes ey skin, ard respratory tract
irritation. Ingestion causesaburning sensation in the mouth, nausea, vomiting

and abdominal pan. Delayed effects from short-tern trichlorethylene

poisoning include Iverard kidneylesions, reversible nerve degeearation, ard

psychic disturbances. Long-term exposure canproduceheadach, dizziness,
weight loss, nerve damage, heart damage, nausea, fatigue insomnia, visud

impairment, mood peturbation, sexud problems dematitis, and rarely

jaundice. Degradaton products of trichloroethylere (patticularly phosgere)

may cause apid deah due b respratory calapse.

Carcinogenicity. Trichloroethylere is considered ty EPA to be a pobalde
human carcinogen via both oral and inhaation exposure, based on limited
human eviderce aml suficiert arimal eviderce.

Environmental Fate. Trichloroethylene breaks down dowly in water in the
presere d surdight ard kioconcertrates noderately in aquaic organsis.
The man removal of trichloroethylene from water is via rapid evaporation.

Trichloroethylere daesnot photodegiadein the atmospthere, thoughit breaks
down quickly under smog conditions, forming other pdlutants such as
phosgere, dichioroaceyl cHoride, ard formyl choride. In addtion,

trichloroethylene vapors may be decomposed to toxic levels of phosgenein
the presere d anintense heatsaurce suchas anopen arc welder. When
spilled on land, trichloroethylene rapidly volatiliz es from surface sds. Some
of the remaining chemcal may leachthroughthe sal to groundwater.

Physical Properties Trichloroethylere is a cdorless iquid with a
chloroform-likeodor. It isa canbustible iquid, but burns with difficulty, ard
it has a very low solubility.
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Toluene (CAS: 108-88-3)

Sources. Toluereisused as aaqupment ard pats ckeanng ard degeasing
sdvert ard as a pat sdvert.

Toxicity. Inhalation or ingeston of toluere cancause bBadachks,confusion,
weakress,ard memory loss. Toluere nay alsoeffectthe waythe kidneys ard
liver function.

Reactonsof toluere (see enironmertal fate) in the amosplere contributeto
the formation of ozone in the lower atmosplere. Ozmne can affect the
respiratory system, especialy in sensitiveindividuds such asasthmaor alergy
sufferers.

Some studies have shown that unban animals were harmed when high levels
of toluere were inhaled by their mothers, athoughthe sane effects weke not
seenwhenthe nothers were fed large quartities of toluere. Note that these
results may reflect amilar diffic ulties in humans.

Carcinogenicity. There iscurrently no eviderceto suggesthatthischemcal
IS carcinogeric.

Environmental Fate. The ngjority of release®f toluere to land ard waier
will evaporate. Toluene may also be degraded by microorganisms. Once
volatized, toluene in the lower aimaosphere will r eactwith other atmospleric
componerts contributing to the formation of ground-levelozoneard other air
pollutants.

Physical Properties Toluere, a wlatile organic cremical (VOC), is a
colorless iquid with a sweetbenzere-ike ador. It isaClass B flammable
liquid.

IV.C. Other Data Sources

The toxic chemical release datobtained fom TRI captres only about 237
of the facilities in the aerospace mdusty. Howewer, it alows for a
comparison acrossyearsand indudry sectors. Reported chemicalsarelimited
to the appoximately 600 TRI chemcak. A dgnificant portion of the
emissons from aeospace &dlit ies, therefore, are not captured by TRI. The
EPA Office d Air Qualty Plaming ard Sardards has canpiled ar pallutant
emission factors for determining the total air emissions of priority palutants
(e.g., total hydrocarbons, SOx, NOx, CO, particulates, ec.) from many
manufacturing sources

Secbr Notebook Project 53 November 1998



Aerogpace Industry Chemical Releases and Tranders

The Aerometric Information Retieval System(AIRS) contains awiderange
of information related to gationary sources of ar padlution, including the
emissions of a numker of ar padlutants which may be of concern within a
paticular industy. With the exepion of volatile organc campounds
(VOCs), there slittle overap with the TRI chenmicalreportedatove. Table
12 sunmarizes anual releases fom the industies for which a Secior
Notebook Profile was prepared) of carbon nonoxide (CO), nitrogen dioxide
(NO,), paticulate mater of 10 miaons or less (PM10), total particulates
(PT), aulfur dioxide SO,), and volatile organic compounds (VOCs).
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Table 12: Air Pallutant Releases by Industry Sector (tons/year)
Industry Sector CO NO, PM10 PT SO, VOC
Metal Mining 4,951] 49,252 21,732 9,478 1,202 119,76
Oil and Gas Extraction 132,747 389,684 4,576 3,441 238,874 114,60
Non-Fud, Non-Metal Mining 31,008 21,660 44,305 16,433 9,183| 138,684
Textiles 8,164 33,053 1,819 38,505 26,326 7,113
Lumbe and Wood Produds 139,175  45,5533] 30,818 18,461 95228 74,024
Wood Fumiture and Fixtures 3,659 3,267 2,950 3,042 84,036 5,895"
Pulp and Raper 584,817 365901 37,869 535714 177,937 107,67§
Printing 8,847 3,629 539 1,772] 88,788 1,291
Inarganic Chemicals 242834 93,763 6,984 150971 52973 34,884
Plastic Resins and Man-made Fibe's 15,022 36,424 2,027 65,875 71,416 7,58(
Pharmaceuticals 6,389 17,091 1,623 24,506 31,645 4,733
Organic Chemicals 112,999 177,094 13,245 129,144 162,484 17,764
Agricultural Chamicals 12,906 38,102 4,733 14,426 62,848 8,317
Petroleum Refining 299,546 334,799 25,271 592,117 292,167  36,42]
Rubbe and Rastic 2,463 10,9771 3,391 24,366 110,739 6,302
Stone, Clay, Glass and Conarete 92,463 335290 58,398 290,017 21,092 198,401
Iron and Sed 982,4100 158,020 36,973] 241,43 67,682 85,604
Metal Castings 115,269 10,435 14,667 4,881 17,301 21,554
Nonferrous Metals 311,733 31,121] 12,545 303,599 7,882 23,811
Fabricated Metal Produds 7,135 11,729 2,811 17,535 108,228 5,043
Electronics and Computes 27,702 7,223 1,230 8,568 46,444 3,464
Motor Vehicle Assembly 19,700 31,127 3,900 29,766 125,755 6,217
Aer ospace 4,261 5,705 890 757 3,705 10,804
Shipbuilding axd Repair 109 866 762 2,862 4,345 70|
Ground Transpartation 153,631 594,672 2,338 9,555] 101,775 5,542“
Water Trangportation 179 476 676 712 3,514 3,779
Air Transpartation 1,244 960 133 147 1,815 144
Fossil Fue Electric Power 399,585 5,661,464 221,78713,477,361  42,726] 719,644
Dry Cleaning 145 781 10 725 7,920 4
Source: U.S EPA Office of Air and Radiation, AIRS Database 1997, |
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IV.D. Comparison of Toxic Release Inventory Between Sdected Industries

The following information is presemed as a coparison of pdlutant release
ard trarsfer data actoss ndustial caegaies. It is provided b give a gemral

serse as o the relative scaé o TRI releases ahtrarsfers within eachsecor

profiled urderthis project Please ote that the following figures anl tables
do not contain releases ah trarsfers for industial caegaies that are rot

included n this project ard thus camot be used b draw caclusons

regarding the total release ath transfer anounts that are reported b TRI.

Similar information is available within the annud TRI Public Data Release

Book

Figure 7 B a gaphcal represertation of a sunmary of the TRI dat for the
aelospace ndusty ard the other secbrs profiled in sepaste notebooks. The
bar graphpresens the total TRI releases ahtotal trarsfers an the \ertical
axis. Industy secobrs ae presened in the orderof increasng SIC code. The
graph is based on the daa shown in Table 13 and is meant to facilit ate
compaisons letweenthe relative anounts d releases ah tranders loth
within ard betweenthesesecbrs. Table 13 atopresemsthe aerage eleases
per facility in eachindusty. The readershould note that differences n the
proportion of facilit ies captured by TRI exist between indudry sectors. This
canbe afacior of poor SIC matching ard relative differences n the rumber
of facilities reporting to TRI from the various sectors. In the case of the
aerospace ndudry, the 1995 RI dat presrned here covers 237 fadlities.
These facilit ies listed SIC 3721,3724,3728,3761,3764,0r 3769(aenspace
indudry) asa pimary SIC code(s).

Secbr Notebook Project 56 November 1998



Aerogace Industry

Chemical Releases and Tranders

Figure 7: Summary of TRI Releases and Tranders by Industry
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Souce USEPA 1995 Toxts Rdease Inventory Databas.
Key to Standard Industrial Classification Codes
SIC Range Industry Sector SIC Range | Industry Sector SIC Range I ndustry Sector
22 Textiles 2833,2834 | Phamaceuticals 333,334 Nonferrous Metals
24 Lumber aad Wood 28612869 | Organic Chem. Mfg. 34 Fabricated Metals
Products
25 Furniture ard Fixtures 2911 Petroleum Refining 36 Electronic Equip. ard Camp.
26112631 Pulp ard Paper 30 Rulber ard Misc. Plagics 371 Motor Vehicles, Bodies,
Parts, and Accessdes
27112789 Printing 32 Stone, Clay, ard Concrete 372,376 Aerospace
28122819 Inorganic Chemical 331 Iron ard Stedl 3731 Shipbuilding ard Repair
Manufacturing
2821,2823, | Resinsard Pladics 332,336 Metal Casting
2824
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Table 13: 1995 Toxics Rdease Inventor

Data for Sdected Industries

TRI Releases TRI Tr ansfers
Average Average Average Releases
Total Releases Total Transfers Total + Transfers per
Releases per Transfers per Releases + Facility
SIC #TRI (million Facility (million Facility Transfers (Ibs)
Industry Sector Range || Facilities Ibs) (Ibs) Ibs) (Ibs) (million Ibs.)
Textiles 22 339 178 53000 70 21000 248 74000
Lumber ard Wood Roducts 24 397 30.0 76,000 41 10,000 34.1 86,000
Furniture and Fixtures 25 336 376 112000 99 29000 475 141000
Pub and Paper 26112631 305 2326 763000l 565 185000 2891 948000
Printing 27112789 262 339 129000 104 40000 443 169000
Inorganic Chem. Mfg. 28122819 413 607 468000l 217 191000 4385 659000
Resinsand Plastics 2821282?;" 410" 641 156000" 1924 469000" 2565 625000"
282
Pharmacedicals 2833,2834 200 299 150000 1472 736000l 1771 886000
Organic Chemical Mfg. 28612869 402 1483 598000l 2086 631000l 9468 1,229000]
Agricultural Chemicals 287 23] 771 327000l 114 48,000 885 375000
Peroleum Refining 2911 180f| 738 410000(l 292 162000 1030 572000
Rubber and Misc. Plastics 30 1,947 1431 73000 1026 53000 2457 126000
Stone, Clay, and Cancrete 32 623 439 70000 318 51,000 757 121000
Iron and Steel 331 423 907 214000l 5139  1,215000] 6046 1,429000]
Metal Casting 332,336 654 360 55000 739 113000 1099 168000
Nonferrous Metals 333,334 282 2017 715000(| 164 582000l 3657 1,297000
Febricated Metals 34 2676 835 31,000 3505 131000 4340 162000
Electroric Equip. ard 36 407 43 11,ooo|| 688 169000" 731 18000O||
Comp.
Motor Vehicles, Bdies, 371 754 793 105000" 194 257000" 2733 362000"
Parts, ard Accessogs
Aerospace 372,376 237 125 53000 171 72000 296 125000
Shipbuilding 3731 43 24 56.000|| 41 95000|| 65 151000]|

Source: US EFA ToxicsReleas Inventoly Databa®, 1995.
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Aerogpace Industry Pollution Prevention Opportunities

V. POLLUTIO N PREVENTION OPPORTUNITIES

The best way to reduce pdlution is to prevert it in the first place. Some
comparnies have creaively implemented pdlution prevertion tecmiquesthat
improve efficiency and increase profits while a the same time minimizing
environmental impacts. This can be done in many ways such as reduang
material inputs, re-engineering processes to reuse by-produds, improving
managenent pracices,and enploying sulstitution of toxic chemicalk. Some
smaller facilit ies are able to actudly get below regulatory thresholds just by
reducing pdlutant releagsthroughaggessive pdlution prevertion padlicies.

The Pdlution Prevertion Act of 1990 etablished a rational pdlicy of
managing wage through source reduction, which mears prewerting the
gereration of wase. The Rollution Prevertion Act alsoestblished as ational
policy a hierarchy of wase managenent options for situaionsinwhich saurce
redudion cannot be implemented feasbly. In the waste management
hierarchy, if sourcereducion is not feasble the rext alternative is recycling
of wases, followed ly erergy recovery, ard wase treatment as a ast
alternative.

In orderto ercourage hese appmaches,this secton provides loth gereral
ard campary-speciic desciptionsof same pdlution prevertion advances hat
have beenimplemented within the aeospace ndusty. While the st is not
exhaustve, it doesprovide core information that canbe used ashe sarting
point for facilities interested in beginning their own padlution prevention
projects. This section provides summay information from activitiesthat may
be, or are being implemented by this sector. When paossible, information is
provided tatgives the caitext in which the techmiquecanbe used decively.
Please ntethatthe actvities desdbed in this sectondonot necessaly apply
to dl facilit ies that fall within this sector. Facilit y-specific conditions must be
carefully considered whenpdllution prevertion options aeevaluated, ard the
full impacs d the clarge nustexamne how eachoption affects ar, land ard
water padlutant releases.

Pollution Prevertion Techniques

This secton lists many padlution prevertion tecmiques gead bward the
aeospace ndusty ard its related processes. Some techiques may be
applcaldeto a rumber of different processes sucdhs naterials sulstitution of
low-sdvent and lesshazadous materials exist, while others are spedic to a
single phase & aeospace nanufacturing. Mary of the tecmiquesdiscussed
below were obtained fom the Profile of the Shipbuilding and &air
Indugry, EPA, 1997. It isimportant to note that the FAA placesvery strict
“arworthiness’ guiddines on manufacturing and rework facilit ies for safety
ard quaity control purpaoses, thusnew padlution prevertion alternativesmay
require a ull evaluaton ard pemitting proces before they may be used.
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Becausemilitary facilities are not subject to FAA guiddines, they have a
greater opportunity to implement P2 alternatives. As aresult, Sudies have
been conduded &t variousAir Force, Coast Guard, and Naval facilit ies which
are referenced in Section IX. Excellent information on military facility P2
acivitiescanbe found atwebsites d the Air Force Ceterfor Environmertal
Excelence (ttp:/www.afceebrooks.at.mil), ard atthe Naw's P2 Library
web gte (http://enviro.nfesc.navy.mil/p2library).

V.A. Machining and Metalworking

Coolart, or metalworking, fluids accont for the lrgest wase steam
gererated by machining operations. Waste netalworking fluids ae creatd
whenthe fluids ae ro longerusatbe dueto contamnation by oils or chemical
addtives. If thecontanination rate of the netalworking fluids sreducedthe
need b replace hem will be less frequet. This will reduce the waste
gererated.

Prevening Huid Conamination

Fluid canbecame hazadous wasg ff it is contamnated. Although t is not
possible to diminate contamination, it is possible to reduce the rate of
contamnation ard thereby prolong its use.

The pimary contamnart in these was fluids s tranp al. One way to
postpone contamnation is to promote letter maintenance d the wipers ard
seab. A prevertative maintenance program should be installed ard erforced
in the machine slop. Scheduled surp ard machine ckanng as wdl as
periodic inspectons of the wipers ard al seas ould be caried ait. The
responsibility for this should be assigned to some peson or group in a
position of authority to ersure its siccess.

Synthetic Fuids

Synthetic fluidshave many advantages over their non-synthetic counterparts.
Usualy the synthetic varieties donot lubricate as decively, but theyareless
suscepble to contanination ard highly resistart to biological breakdavn.
Most synthetic fluids Fave superor longevity ard canoperate over a brge
temperature range wihout adwerse sde efects. Straight oils should be
replaced wih synthetic ones wrenpassble.

Recyclng Huids

Once al of the saurce reduction options have beenconsidered, it is time to
explore the possibilit ies of reuse. It should be noted that in many cases, &fter
the nmgjority of the catamnarts have beenremoved, further treatment with
chemcak a concertrated fuid is necessar before the fluids canbe
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recrculated troughthe machnes.

Filtration Filtration is acommon way to remove paticles from the fluid as
well astranp oilsor other contamnarts. Mary different types d filters can
be used depeding on the nmediumto be filtered ard the anount of filtration
degred. Contaminated cuting fluids canbe pased through a keg, disc, or
caitridge flter or separated in a cetrifuge.

Skimming and Flotation Although it is a dow process, skimming of
contaminarts is inexpersive am canbe very effective. The piinciple sto let
the fluid st motionless na sunp or a tank, ard after apredeeminedanount
of time the unwanted oils are skimmed off the surface ad the heaver
paticulate mater is collected off the bottom. A smilar technique flotation,
injects high pressue ar into contamnated cuting fluid. Asthe ar comes aut
of sdution and bubbles to the suface, it atacles tsef to suspeded
contamnarts ard carries them up © the surface. The resulting dudge §
skimmed off the surface ad the ckeanfluid is reused.

Centrifugaion Certrifugaton uses le sane setling principles aslbtation,
but the effects of gravity are multiplied thousandsof times dueto the spinning
action of the centrifuge. This will in crease the volume of fluidswhich can be
cleared n a given anourt of time.

Pasteulizaion Pasteurization uses heat treatment to kill microorganisms in
the fluid and reduce he rate at which rancidity (biological breakdavn) will
occur. Unfortunately, heatcanaler the pioperties d the fluid ard render it
less efecive. Propetties bstin this way are usudly impossble to recover.

Downgradng Sometimes it is passible to use high qudity hydraulic oils as
cutting fluids. After the dls have reacled heir normal usalbe life, they no
longer meetthe high stardards recessayr for hydrauic componerts. At this
time they are Hill good enoughto be used for the less demanding jobs. It may
be necessar to treatthe fluid before it canbe reused,but changing fluid’s
functions in this manner has provenswcesdil in the past.

V.B. Surface Reparation

The ngjority of wases geerated duiing suface pepagtion are speh
alrasives aml sdverts mixed wih pant chips. Ore waythe wlume of wase
gererated canbe reduced $ by usng bast media that is relatively easyto
reuse.

Improving Recyclability ofAbrasve Baging Media

Often, ar powered cleanng equpmert is usedto screenalrasive to sepaste
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it from largepant paticles. These systems may aso remove lighter dug from
the heaw alrasive. This media sepaation canbe espeally important when
the pant being removed cantains heaw metals. An alternative to on-site
reclamation isto send it for processing off- site. It is very important that waste
streans, espeally hazadouswase, are rot mixed wih used bkasing media.
Outside delis ard other wase cauld render the media urfit for reuse.

Plagic Media Blaging

Asasubstitutefor other blast media, the milit ary hasexperimented extensively

with pladic media dripping. This proces is paticularly good for stripping

coatings fom paitts with fragie sulstrates dten found in the aeospace
industy suchas znc, auminum, ard fiberglass. It canbe a kengthy process
becausetistrips pat layer by layer. The sanetypesand quariities of wase

are gererated as wih grit blasing, but the plasic mediumis morerecyclalde
with the use 6 preunstic media chssiiers that are pat of the stipping

equpmert. The anly wase requiring dispcsal is the pant wase itsef.

However, the use of plastic mediais fairly limit ed. Plastic blasting media do

not work wel on epaxy pants. In addtion, the Hading equpmert is

expersive ard requires trained operators.

Water Jet Strpping Hydroblading)

Hydroblasting isa cavtating high pressue water jet stripping systemthatcan
remove most pants. These g/stemmay use pressures ashighas50,000psg.
Hydroblasting is an excellent method for removing even hard coatings from
metal substrates. Some systems autométically remove the pant chips or
stripped material from the water and reuse the water for further blasting. By
recrculating the wager in thismanner, the anourt of wase isgreaty reduced.
Wastewater from this process $ usualy sutalde for sewerdispcsal atter the
pant paticlesareremoved. Althoughthisproces producesvery little wase,
it is not always as eficiert as dher blasing methods, has relatively high
captal ard maintenancecosts, and may not be adequat for fragie sulstrates.

V.C. Solent Cleaning and Degreasng

Aerospace ranufacturers diten use érge quatities d sdvertsin avariety of
cleanng ard degeasng operations including pats ckanng, process
equpmert cleaning, and suface pepaation for coating appicatons. The
final cost of solvent used or various ckarup gperations is neaty twice the
original purchase pice d the virgin sdvert. The addiional costis primarily
due b the factthat for eachdrumpurchasedextra dspasal cost, hazadous
materialstranspatation cost, and manifesting time arnd experse aeincurred.
With the rising cost of sdverts ard waste dspasal sewvices,combined wih
continuoudy de\eloping regulation, reducing the quartities of solverts used
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ard sdvert wases gerrated canbe exrenely cost effective.

Eliminating the Us of Solvents

Eliminating the use of solvents avoids any waste generation associated with
spent solvent. Elimination can be achieved by utilization of non-solvent
cleaning agents or diminating the need for cleaning dtogether. Solvent
elimination applications include the use of water-soluble cutting fluids,
proteciive peekoatings,aqueais ckarers, ard mecharical cleanng systens
(USEPA/OECA, 1997)

Water-soluble Cutting Huids Water-soluble cutting fluids canoften be used
in place d oil-based fuids. The cuting oils usualy consist of anoil-in-water
emnulsion used o reduce fiction ard disspate heat If these luids reedto be
removed ater the machning process $ complete, sdverts may be needed.

In efforts to diminate solvent degreasing and its subsequent waste, special
water-soluble cutting fluids rave beendeveloped. Systens ae aailable that
can cleanthe cuting fluid ard recycle the mneterial back b the cutting
opeation. Obstacles to implementing this method are: cost (water-soluble
fluids are gemraly more expersive), procurenert (there are anly a few
suppliers available), and the inability to quickly switch between fluid types
without thoroughy cleanng the equpment (USEPA/OECA, 1997)

Aqueaus Ckarers Aqueaus ckarers, suchas akali, citric, and causic base,
are dten usetll sulstitutes for sdverts. There ae many formulatonsthatare
suied Pr a \eriety of cleanng requirements. Mary aqueais ckarers have
beenfound to be as efective as e halogerated sdverts that are commonly
enployed.

Aqueaus stipping agets, suchascausic soda(NaOH), are dten enployed
in place & methylere cHoride lased stippers. Causic sdutions have the
advantage of diminating solvent vapor emissions. A typical caudic bath
consists of alout 40 pecent causic solution heaked © alout 200 degees
Fahrerhet. Causic stipping is gereraly effecive an akyl resins ard ail
pants (EPA, March 1997)

The Dauglas Arcraft Division of McDonnell Douglas used @&hromic actd
solutionto dean duminumpats. However, the solutionbeganto corrodethe
steelcleanng equpmert parts. A scientist atMcDonnell Douglasdeeloped
a salium hydroxide-based pocesswhich clearedparts suficiertly to detect
cracks in the aluminum parts during testing. The rew process sass an
edimated $28000 peryearin chemical costs (Boeing, 1998)
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In 1990,the Martin Marietta Astronauics Group (now Lockheed Martin)
eliminated the use of 1,1,1-trichloroethane (TCA) and mehyl ethyl ketone
(MEK) for vapor degeasng. Six akernative aqueas ckarers wee suhected
to a sceenng process hat ewvaluated heath hazads treaghlity of
wasewaer, corosion potential, degeasng performance, ard sat fog
corrosion resistarce. From this study, Lockheed Matin sekcieda nontoxic
agueass erpere ckearer. The sulstitution of this clearer sawes hundreds of
thousardsof dollars every yearin material cost savngs aml ozone depétion
taxes (Dykema, 1993)

Lockheed Matin Tacical Aircraft Systens in Fort Worth, Texas, has
substituted low vapor pressure solvert and aqueascleanng for CFC-113 n
al aspedt d aircraft manufacturing. The low vapor pressue sdvert is a
blerd of propylere glycol methyl ether acetite,isoparaffins, ard butyl acette.
The sdvert iseffective an a variety of organc sdlsard isused ér wiping the
suifaces 6 arrcraft componerts and asserhlies. The sulstitution of this
cleaner completely eliminated CFC emissionsand reduced solvent use, solvent
cost, VOC enissions, ard total air enissions (Evanoff, 1993)

The advantages of substituting agueouscleanersincludeminimizing worker’s
exposure to solvent vapors, redudng liability and disposal problems
asseiatedwith sdvert use,ard cost. Aqueaus ckarers donot volatilizeas
quickly as dher sdverts, thereby reducing losses dueatevapaation. Since
most aqueais ckarers ae hodegidalle, dispcsal is not a pooblem once he
organc or inorganc cantamnarts are removed (USEPA, March 1997)

The use baqueais ckarers canalso resut in cost savngs. Althoughsame
agueais ckarers may cost less han an equvalent anount of sdvert, the
purchase pice d eachis alout the same. The caost of dispasal, loss dued
evaporation, and associated liabilit ies, however, favor aqueous cleaners.

The dsadwantages ¢ aqueais ckarers in place ¢ sdverts may include:
possible incompatibilities with FAA guiddines, possible inability of the
aquepus cleaners to provide the degree of cleaning required, incompetibilit y
betweenthe pats being clearedard the cleanng sdution, need b modify or
replace exsting equpmert, longer required cleanng time, and problems
asseiated wih moisture left on patts keing cleared. Oils removed from the
parts during cleanng may float on the suface & the ckanng sdution ard
may interfere with subsequent cleaning. Oil skimming is usudly required
(USEPA/OECA, 1997)

Mecharical Cleanng Systens Utilizing mechanical cleaning systems can aso
replace stvertsin degeasng ard clearnng operations. In many casesa high
pressue steamgunor highpressue paits wasler cancleanpaits ard sufaces
quicker ard to the same degee d cleariness asHat of the sdverts they
replace. Light dekergerts can be added ¢ the waer supply for improved
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cleanng. Thewase produced ly these sgtens is usualy oily wasewaer.
This wastwater canbe sen through an oil/water sepaator, the removed
water discharged to the sewer, and the oil residue sent to a pdroleum
recycler. Same hot water was and steamsystens canbe suppemnerted by
emnulsifying sdutions to speedhe piocess. Althoughthese addives speed
the ckanng processthey canmake sepastion of the al from the water very
difficult and creae pioblems with dispasal of the wase.

Cryogenc stripping utilizesliquid nitrogenard non-alrasive plasic beads as
blasing stot. This method relies on the freezng efectof the liquid nitrogen

ard the impactof the phsic stot. Subjecting the suface b exrenely low

temperatures ceakes stess letweenthe caating ard the sulstrate causig the

coating to became brittle. When the phsic shot hits the lrittle cating,

debonding occurs. The process is non-abrasive, and will not damage the

sulstrate, but effecs o the neta slhrinkage, due b exrenely low

temperatures should be monitored. The proces doesnot produce iquid

waskes, ard ntrogen chenicaly inert, is alreadypresen in the amosplere

(USEPA/OECA, 1997)

Thermd stripping methodscan be useful for objectsthat cannot be immersed.
In this process,supeheatd ar is directed agaist the suface d the doject
The Hgh temperatures cause soe pants to flake df. The removal results
from the diying efects of the air ard the ureven exparsion of the pant ard
the substrate. Somepaintswill mdt at high temperatures, dlowing the pant
to be sciaped df manualy or with alrasives. Hard-held urits ae aaiable
that produce agt of hot ar. Electric unts ard openflame a torch units ae
also usd. While this system is easy to implement, it is limited to items that
are ot heat sersitive arml to coatings hat are afecied by the heat
(USEPA/OECA, 1997)

McDonnell Douglas has developed tvo thermal stripping techmiques The
first ore, knownasFLASHIET™, usesahigh-intensity xenon lamp to heat the
suifacepant ard disintegrate it. A streamof dry icepeletsfollowsto cary
awaythe pant chips. FLASHIJET™ wasdeweoped br use am tested i
helicopters a the McDonnell Douglas Helicopter Systems plant in Mesa,
Arizona. FLASHJET™ reduced he manual work required by 10 © 15
percert (Boeing, 1998)

The secod techique wasadaped from atechmiqueto remove hydrocarbons
from ergines. The Ha Gaseas Nirogen (GN2) Purge heas the citical
ergine suffaces,driving off the wolatile hydrocarons, which thenleawe the
enginethroughthe flow of nitrogen. This method eiminatestheuse of 1,1,1-
trichloroethare for this type d ergine cleanng (Boeing, 1998)

HughesAircraft Compary deweloped a gperritical caton dioxide SCCO,)
cleanng systemto be used m many clearning appications in the aeospace
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industy. At temperatures anl pressues close to or alove its citical point
(88°Fard 1073 psa), CO, acsas andealsdvert. It isakoinexpersive ard
inert, non-combudible, naturally occurring, and does not contribute to smog.
Efficiert removal of oils, greasesfingerprints, sdderflux residues lave been
acheved by the SUPERSCRUB™ unit at Hughes(Chao).

Reducing the Us of Solvent

By diminating the use or need for solvent cleaning, the problems associated
with disposal of spent solvent are aso diminated. In cases where the
elimination of solvent use is not possible or practical, utilization of various
sdven wask reductiontechmiquescanlead b a sulstantial savngs nsdvernt
wade.

Methods o reducihg sdvert usage carbe divided nto three caggaies:
saurce cantrol of ar emissions, efficiert use & sdvert ard equpment, ard
maintaining solvent qudity. Source control of air emissions addresses ways
in which more of the sdvernt canbe keptinside a cantainer or cleanng tank
by reducing the clarces br evapaation loss. Efficiert use ¢ sdvent ard
equpmert through better operating procedues canreduce he anount of
solvent required for cleaning. Maintaining the qudity of solvent will extend
the life cycle efectiveress 6 the sdvert.

Saurce Control of Air Emissions Source control of ar emissions can be
acheved throughequpmert modification ard properoperation of equpmert.
Some smple control measuresincludeinstallation and use of lids, an increase
of freeboard height of cleaning tanks, installation of freeboard chillers, and
taking seps b reduce stvernt drag-out.

All cleaning units, including cold cleaning tanks and dip tanks, should have
sometypeof lid installed. When viewed from the standpaint of reduang air
emssons, the roll-type cover is preferale to the hinge type. Lids hat swing
down cancatse a pston effect and force te escape fosdvert vapor. In
operations suchas \apor degeasng, use @ lids carreduce stvert loss fom
24 percert to 50percert. For tanks that are cantinuously in use,covers have
beendesgned hat alow thework piecego erter ard lea\e the tank while the
lid remains closed.

In anopentop vapor degeaseyfreelmard is defined as he distarce fom the
top of the vapor zone to the top of the tank. Increasng the freelmard will
substantially reduce the amount of solvent loss. A freeboard chiller may aso
be installed alove the pimary condersercoil. This refrigerated cal, much
like the cooling jacket, chills the ar above the vapor zone and crestes a
secandary barrier to vapor loss. Reduction in sdvert usage,by use @
freeboard chillers, can be as high as 60 percent. The mgor drawback with a
freeboard chiller isthat it can introduae water (dueto condensation from air)
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into the tank.

In addtion to measues hat reduce ai enmissbns through equpment

modification, it isalso possible to reduce enssionsthroughproperequpment

layout, operation, ard maintenance. Cleanng tanks sfould be located nareas
where ar turbulerce aml temperature donot promote vapor loss.

Maximizethe Dedcation of the Frocess uipment In addtion to reducion
in vapor loss, reducng the anount of solvert used canbe acheved through
better operating practces hat increase he eficiercy of sdvernt cleanng
opeations. Maximizing the dedication of the process equipment reduces the
need br frequen cleanng. By ushg a nmix tank consistently for the sane
formulation, the need to clean equipment between batches is diminated.

Avoid Umecessar Cleanng Avoiding umecessar cleanng ako offers
potential for wage reducion. For exanple, pant mixing tanks for two-part
pants are dten cleared betweenbatches of the sane product The efectof
cross<ontamnation betweenbatches stould be examined from a pioduct
qualty control viewpant to see fi the ckanng sep b aways necessay.

Proper Pradudion Sdheduling Proper production scheduling canreduce
cleaning frequency by €eiminating the need for cleaning between the
concluson of one task and the sart of the rext. A simple exanple d this
procedue is to have a snall overlap betweenskhfts that perform the same
operation with the same equpmert. This alows the equpmert that would
normally be cleaned and put away at the end of eachshift, such as panting
equpmert, to be takenover directy by the relief.

CleanEquipment Immediately Cleaning equipment immediately after use
preverts depaits from hardering ard awids the reed br consuming exra
solvert. Letting dirty equpment accunulate ard be cleared kter canalso
increase he time required for cleanng.

Better Operting Procedues Better operating procedures can minimize
equpmernt cleanup wase. Some of the nethods afeady discussd are

exanplesof better operating procedues. Better operator training, educaion,

closer supewision, improved equpmen maintenance, ard increasng the use
of aubmation are very effecive in wase ninimizaion.

Reuse 8lvert Waste Reuse of solvent waste can reduce or eliminate waste
and resuk in a cost savngs assoiated wih a decease n raw material
consumption. The sdvert from cleaning operations canbe reused i other
cleanng processesn which the degee d cleariness equired is muchless.
This will be discussed in more detail in the next section.

SolentRecyclng
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Although not as peferalde as sairce reduction, sdvert recycling may be a
viable dternative for somefacilities. Thegoa of recycling isto recover from

the waste solvent, a solvent of asimilar purity to that of the virgin solvent for

ewvertual reuse n the sane operation, or of a suficiert purity to be used m

arother applcaton. Recyling canalsoincludethedirectuse é sdvernt wase

fromone wase steamin arother operation. There ae a umber of techiques
that facilit ies can use onsite to separate solvents from contaminants including

distillation, evaporation, sedimentation, decaning, certrifugaion, filtering,

ard membrane separation.

V.D. Metal Plating and Surface Finishing

Pollution prevention opportunities in metal plating and surface fnishing
operations are discussed m the Profile of the Fabricated Metal Products
Indugry SectoNotebook Readesare ertouraged o consult thisdocument
for pollution prevertion information relating to metal plating ard suface
finishing. An addtional resource fr pdlution prevertion information
regarding meal finishing can be found a the National Metal Finishing
Resurce Ceter (http://www.nmfrc.org).

V.E. Painting and Coating

Painting ard coating operations are typicaly the largestsingle saurce d VOC
emissbns from aeopspace mnufacturing ard rework fadlities. In addition,
pant wase canaccant for more than half of the total hazadous wasg
generated. Paint waste may includeleftover pant in containers, overspray,
pant thatis no longer usalbe (Non-spec pait), ard rags aml other materials
contamnatedwithpant. In many casesthe anount of pant wastegererated
canbe reduced broughthe use dimproved equpmert, akernative catings,
ard good operating practices. An addtional resource or pdlution prevertion
information regarding panting ard coating canbe found at the Pamt ard
Coatings Resurce Ceter (http://www.pantcerter.org).

Application Equipment

In order to effectvely reduce paint wase am produce a qudaly coating,
proper applcaton techiques should be suppkenerted with efficiert
applcaton equpmert. Through the use d equpment with high trarsfer
efficiercies,the anount of pant lost to overspray is minimized.

High Volume Low Pressure (HVLP) Spray Gurs The HVLP spray gunis
basicaly a cawentiona ar spray gunwith modificaions ard specal nozzles
that atomize he pant at very low air pressues. The abmizing pressue of
HVLP systens is often below 10 ps. The deggn of this gunalows better
trarsfer efficiercy ard reduced @erspray thanthat of conventional air gurs.
The low applcation pressue deceases ecessie bouncelack andallows
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better adresion of the cating to the sulstrate.

Although improvements are consistently being made to overcome its
limitations, most HVLP systems have some ddinite drawbacks, including
difficulty atomizing viscous coatings senstivity to variations in incoming
pressure, sensitivity to wind, and dow agpplication rates.

Airless $ray Guns Instead d ar passng throughthe spey gun anarless
systemapples gatic presureto theliquid pant. Asthe pant pasesthrough
the nozzle, the suddendrop in pressure atomizesthe pant and it iscariedto
the substrate by its own momentum. Pressure is gpplied to the pant by a
punp located ata remote supply. These systens have becanefavorable over
conventional air-spray systemns for three nain reasms:

1) reduced @erspray ard rebound,

2) high applcaion rates ar trarsfer efficiercy,

3) pemits the use 6 high-build caatings with the resuk that fewer
coats are required to achieve specific film thickness.

One nyor disadrartage of same arless spay systens is the dfficulty
applying very thin coats. If coatingswith less than a millimeter in thickness
arerequired, such asprimersapplied to objects that require weldabilit y, it may
be difficult to use ararless sgtem

Electrostatic Spray Electrostatic spray systernrs uilize pait dropletsthat are
given a regative charge i the Mcinity of a paitively charged subtrate. The
droplets are atracted b the sulstrate ard a uriform coating is formed. This
system works wel on cylindrical ard rounded djects due O its “wrap-
around” effectthat neaity alows the dojectto be coatedfrom one side.Very
little pant is lost to overspray, ard it has keennoted to hawe a trarsfer
efficiercy of over 95%

In order for anelectrostatic systemto operate propety, the carect sdvert
balance sneeded.The evapaation rate mustbe slow eroughfor the charged
dropletsto reachthe sulstrate in a 1uid candition to flow out into a snooth
film, but fast enoughto avoid sagging. The resistivity of the pant must also
be low eroughto erale the pant droplets to acqure the maximum charge.

Althoughthe gperating costs o electrostatic spray systensare relatively low,
the initial capital investment can be high. This system has been found to work
extremely well in small parts panting applications. Sometimesthe installation
of anelectrostatic powder coating systemcanreplace a wadr curtain spray
pant booth

Heakd $ray When paint is heated, its viscosity is reduced dlowing it to be
appled with a hgher solids contert, thus requiring less solvert. Whenthe
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pant is heaked n a gecial container ard suppied to the gunat 140° to
160°F coatingsof 2 to 4 millimetersdry-film t hickness can be applied in one
operation, resulting in considerable savingsin labor cost. In addition, much
of the associated solvent emissions are eiminated.

Heaing the caating prior to applcaton canbe used wih both conventional
and arless spay applcaions. An in-line heakr is used 0 heatthe coating
beforeit reaclesthegun Asthe cating is propeled throughthe ar, it cools
rapidly ard increases mscasity after it hits the suface,alowing for better
adhesion to the sulstrate.

Plural Component Systens A common problem that facilities face whea
working with two-part coatings s overmmixing. Once the canponert parts of
a catlyst coating are mxed, the coating must be appled. Otherwise, the
excess unused coating will cure and require disposal. Additionally, the
coating equipment must be cleaned immediately after use.

One large advantage of plural component technology is the eimination of
pant wase gemrated by mixing anexcess armurt of a o pat coating. This
is achieved trough the use 6 a speal mixing chanber that mixes he
pigment ard caalyst secands lefore the caating isappled. Eachcomponent
is punped through a dewce that controls the mixing ratio ard then is
combinedin a mxing chanber. From the mixing charber, the mixedcoating
trawvels drecty to the spay gurs. The anly cleanng that is required is the
mixing chanber, gun ard the length of supply hose connecting them

Wet Booth Generally, small-volume panting operations will find the lower
purchase cost of a dry filter booth will meet their requirements. One
disadartage n the use 6 a dwy-filter booth is in the dspasal of the wase.
Typically the mgority of this waste is the filt er media itself which has been
contaminated by a relatively small amount of paint. Reusable filt ers may
decease waste wlume ard reduce dspcsal cost.  In same applcaions,
overspray canbe cdlected fr reuse.

If overall painting volume can justify the investment, a wet booth eiminates
dispasal of filter media ard alows wase to bereduced n weight ard volume.
This is achieved by separating the pant from the water through settling,
drying, or usng a cetrifuge @ cyclone (Ohio EPA, 1994)

Recyle Raint Booth Water Various nethods aml equpment are used @
reduce or eiminate the discharge of the water used in water-wash booths
(water curtain). These naethods aml equpmernt prevert the catinuous
discharge of booth waters by conditioning (.e., adding deacifiers and pant-
dispersing paymers) and removing paint solids. Themost basic form of water
maintenanceis the removal of pant solids by manud skimming and/or raking.
This can be peformed without water conditioning snce some portion of
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sdvert-based paits usually float ard/or sink. With the useof detacfiersard
pant-dispersing padymer treatments, more advanced mehods of solids
removal can be implemented. Some common methodsare discussed below.

Wet-Vacuum Hlitr ation Wet-vacuumfilt ration units consist of an indudrial
wet-vacuumheadon asteeldrum containing a flter bag. The unt isused o
vacuumpant sludgefrom the booth. The lids are filtered ly the bag ard
the watr isreturned b the booth. Large vacuumunits ae asocommercially
available that can be moved from booth to booth by forklift or pamanently
installed neara kbrge ooth.

TankSideWeir A werr canbe atacledto the sde d a sde-draft booth tank,
allowing floaing material to owerflow from the booth and be punped to a
filt ering tank for dewatering.

Consolidator A consolidator is a separate tank into which booth water is
punped. The watr is then conditioned by the introducion of chemcak.
Detacfied pant floats to the suface d the tank, where it is skmmed by a
continuously moving blade. The ckeanwater is recycled © the booth.

Filtration Varioustypesof filtration unts are ugd © remove pant lids
from booth water. Thisis accanplished by punping the booth water to the
unit where the sdidsare sepasated ard returning the water to the ooth. The
simplest filt ration unit consists of a gravity filt er bed utilizing pgper or cloth
media. Vacuumfilters ae ako enployed, same of which require precaating
with diatomaceas eath.

Centrifuge Methods Two common types d ceririfugal sepaators are the
hydrocyclone ard the certrifuge. The hydrocyclone is used © concertrate
solids. The pant booth water erters a cane-shaped urit under pressure ard
spns aound the inside suface. The spnning imparts anincreaseddrce d
gravity, which causes most of the solid particles to be pulled outward to the
walls of the cane. Treaked waer extsthe top of the unt ard the sdids ext
from the ottom. Some systens have secandaly filtration devices o further
process the solids. The centrifugeworks in asimilar manner, except that the
booth water enters a spinning dium, which imparts the centrifugd force
neededor sepaating the watr ard sdids. Efficiert certrifugaion requires
close catrol of the ooth water chemistry to ersure a unform feed. Also,
auxiliary equipment such as booth water agitation equipment may be needed
(EPA, 1995)

Alternative Coatings

The use bsdvert-based catings carlead b highcoststo meetair ard water
qualty regulations. In efforts to reduce he quarity ard toxicity of wage
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pant dispcsal, aternative catings have beendeveloped hat do not require
the ue o solverts ard thinners. FAA guideinesmay prohibit use of such
coatings.

Powder Coatings Metal sulstrates canbe coated wih cettain resins by
appling the pavdered resin to the suface,followed by applcation of heat
The heatmelts the resin, causng it to flow ard form a unform coating. The
threemain methodsin use or appling the pavdercoating ae fluidized led,
electrostatic spiay, ard flane spaying.

In flame spraying, the resin powder is blown throughthe gunby compressed
air. The paticles aemeltedinahightemperature lame arl propeled aganst

the sulstrate. This process$used wilely with epoacy powders for aluminum
surfaces.

The ekctostatic apgication method uses e same principles as he
electrostatic spray. The resin powder is appled to the suface
electrostaticaly. Heatisappled to the covered suiface ad the povdermelts
to form the coating. The transfer efficiency and recyclabilit y of this method
is very high.

The dimination of environmental problemsassociated with many liquid based
systens is one d the ngjor advantages 6 powder coatings. The use 6
powder coatingseliminates the need for solvents and thereby emits negligible
volatile orgaric canpounds (VOCs). Powdercoatings asoreduce he wasée
asseiated wih unused wo-patr coatings hat have afreadybeenmixed. Since
powderoverspray canbe recycled, material utilizaion ishighard sdid wase
generation is low. Recemh case sidies demnstrate that powder coating
systernrs canbe clearer, more efficiert, ard more ervironmertally accepéble,
while producing a hgher qualty finish than many other coating systens.

Water-Based Rints Water-based catings ae pants containing a sulstantial
amount of water instead of volatile solvents. Alkyd, pdyester, acrylic, and
epaxy paymers canbe dissolved aml dispersed by water. In addtion to
reduction in ervironmertal hazads dueto sulstantially lower airr enissons,
a deceasen the anount of hazadous pant sludgegererated can reduce
dispasal cost.

UV / EB Coaings Powdercoatngs equire high temperatures pr their cure
and hence arnot applicable to tempsure ensitive subdrates, such as
paper, wood oplagics. For such materals the ug of coatingssystems
curable by ulta violate light or electon beams(UV/EB) have been
developed. Meresinsused in thes coatingsare bascally the sme aghos
usedin conventionahigh peformance coatings/hich have beemodified
to make them polymerable by UV oiEB enegy. Thusthey ae liquidsthat

Secbr Notebook Project 72 November 1998



Aerogpace Industry Pollution Prevention Opportunities

can be applied by conventional techniques such as spraying, roller coating,
curtain coatingetc.(in contist to powdercoatingwhich requiresspecialized
applicatiortechniques When expo®d to the low leveladiant enegy, they
areinstantlyandcompletely cued with no heat applicatiofiBecaus of the
diversity of raw materals that can be adapted to thischnology, a
tremendousrange of peformance chaacterstics can be achievedin
addition, becauwesno olventsare ugd in the coatinformulations there are
virtually no volatile oganic compoundgVOCs) emitted, making them
ecologically peferred. Other advantagesnclude the elimination ofuring
ovens and incinetors which further aid the cleansg of the airaswell as
substantial a/ings of space anduel coss. The rapid cuiing cycle without
the need ofa cooldown cycle allowsfor higher producion rates and
therefore lowercods. UV/EB coatingscan beused on metalsand ae
especially ueful when coating complex metalqatuctsthat might contar
paper pladic or wood pats, becaus of the low tempeature cuing required
by UV/EB. In addition the®,and otheadvantagewhich UV/EB provides
have led to apid increa® in their ue in the manuctue of electonic
components.

Good Opeating Practices

In many casessimply akering a panting processcanreducewasesthrough
better management.

A good manud coating application techniqueis very important in redudng
waste. If not properly executed, spraying techniques have ahighpatential for
creaing wase; therefore, proper appicaion techiques ag very important.

Reduchg Owerspray One of the most common means of produdng pant
waste a facilities is overspray. Overspray not only wastes some of the
coating, it alsopresens ervironmertal ard heath hazads. It isimportant that
facilities try to reduce the amount of overspray as much as possible.
Techmiquesfor reducing overspray include:

1) triggeiing the pant gunatthe erd of eachpassnstead d carying
the gunpastthe edge bthe suface lefore reversing directons,

2) awiding excessve air pressue,

3) keepng the gunpeperdicular to the suface leing coated.

Uniform Fnish Applicaion of a gad uriform finishprovides he suface wih
gualty coating with a higher pefformance hananurevenfinish An uneven
coating dees rot dry everly ard cammonly resulks in using excess patt.

Overlap An overap of 50 percert canreduce he anount of wase Ly
increasng the production rate and overall appicaion efficiercy. Overap of
50 pecert mears that for every pass lhat the goerator makeswith the spay

Secbr Notebook Project 73 November 1998



Aerogace Industry

Pollution Prevention Opportunities

gun 50 pecert of the aea cwered by the previous passis also sprayed. If
less hana 50 petert overlapisusedthe coatedsuifacemay appeastreaked.
If more thana 50 petert overap is used,the caating is wased andmore
passes & required to coat the suface.

Paint Proportioning Mixing baches of pant on an as-needed basis, whether
throughthe use ba pant proportioning machine a otherwise, canreduce he
anmount of pant wased. Recadkeeping requirements to track the anount of
pant ard thinner used caralso help conserve materials ard prevert wase.

Gerera Housekeepig Small quantities of paint and solvents are frequently
lost due b poor housekeepig tecmiques. There are a variety of ways that
can be implemented to control and minmize ills and leaks. Specific
appoactes o producttrarsfer methodsard container handling careffeciively
reduce poductloss.

The pdential for accderts arl splls is a the highest paint when thinners and
pantsarebeing trarsferred from bulk drumstorage b the piocess equuimert.
Spigats, punps, ard funnels should be used wierever passble.

Evaporation can be controlled by usng tight fitting lids, spigots, and other
equipment. Theredudion in evaporationwill in crease the amount of available
material ard resuk in lower sdvernt purchase cst.

Paint Containg's A significant portion of pant waste is the pant that remans
ingde a caottainer after the cantainer is enptied, ard pant that is placed n
storage,not usedard becames autdated a non-spec.By consolidaing pait
useard purchasing pant in bulk, large hulk containers have lesssurfacearea
than anequvalent volume of small cars, ard the anount of drag-on pant
wase is reduced. Large lulk containers can sometimes be returned © the
pant suppier to be cleared or reuse.

If the puchase & pant in bulk containersis not practical, the pant should be
purchasedn the snallest anount required to minimize aitdatedor non-spec
pant wase. Workers slould not have to opena galon canwhenonly a quat
is required. Usudly, any paint that is left in the can will require disposal as
hazadous wasg.
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VI. SUMMARY OF FEDERAL STATUTES AND REGULATI ONS

This secton discusseshe Federal regulations that may appy to this secor.
The purpose of this section is to highlight and briefly describe the applicable
Federa requirements, and to provide citationsfor more detailed information.
The three bllowing secions are included:

*Secfon VI.A. contains a gerral overview d mgjor statutes
*Secfon VI.B. contains a st of regulations spediic to this industy
*Secion VI.C. contains a st of perding ard proposed regulations

The descriptions within Section VI ae intended solely for general
information. Depending upan the nature or scope of the activities & a
paticular facility, these summaies may or may not necessaly describe all
applcable environmertal requirements. Moreover, they do not constitute
formal interpretations o clarificaions of the satutes an regulatons. For
further information, reades stould consult the Cale d Federal Reguhtions
ard other state a localregulatory agercies. EPA Hotline catacts ae ako
provided br eachmgjor statute.

VI.A. General Description of Major Statutes
Resource nservation and Rcovey Act

The Resource Cmservation And Recaery Act (RCRA) of 1976 wihich
amerded te Slid Waste Dispcsal Act, addesses dal (Suktitle D) ard
hazadous Suhtitle C) wase nmanagenent acivities. The Hazadous aml
Solid Waste Amerdmerts (HSWA) of 1984 ¢rengthered RCRAS wage
managenent provisions ard added Stiitle I, which governs underground
storage tanks (USTS).

Regulations promulgaed pursuant to Sultitle C of RCRA (40 CFR Parts
260-299) edablish a “cradle-to-grave” system governing hazadous wage
fromthe pant of gererationto dispcsal. RCRAhazadous wasegs nclude te
specific maerias listed in the regulations (commercial chemical produds,
desgnated wih the cade "P' or "U"; hazamdous wases fom spediic
industies/saurces,desgnated wih the cale "K'; or hazadous wasges fom
non-speciic saurces desgnated wih the cale "F') or materials which exhibit
a hazadouswaste characteristic (ignitabilit y, corrosivity, reactvity, or toxicity
ard desgnated wih the cade "D").

Regubted ertities hat gererate hazadous wase ae subject to wase
accunulation, manifesting, ard recad keepng stardards. Fadlities must
obtain a pemit either from EPA or from a Sate agncy which EPA has
authorized to implement the pemitting program if they store hazadous
wastes for more than 90 days before treatment or disposal. Facilities may
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treat hazadous wases stored n lessthanninety-day tanks a containers
without a pemit. Sultitle C permits contain general facilit y sandards such
as caitingercy plars, energercy procedues,recad keepig ard reporting
requirements, financial assuance nechanisms, ard unt-specfic stardards.
RCRAalso contains provisions (40 CHR Part 264 Subpait Sard §26410)for
conducing carecive actons which govern the ckamup d releases b
hazadous wase a congtituerts from sdid waste managenent urits at
RCRA-regulated fadlit ies.

Although RCRA is a Federal gatute, many States implement the RCRA
program. Currently, EPA has ddegaed its authority to implement various
provisions of RCRA to 47 of the 3 States aud two U.S. territories.
Delegation has not been given to Alaska, Hawaii, or lowa.

Most RCRArequirements ae rot indugry specfic but apply to ary compary
that gererates, trarspats, treas, stores, or disposes of hazadous wase.
Here are sane important RCRA regulatory requirements:

| dentification of Soid and HazardousWastes (40 CFR Pat 261)laysout
the procedue e\ery gererator mustfollow to deermine whether the neterial
inquesion isconsdered a lazadouswask, sdid wasg, or isexenpted fom
regulation.

sStandards for Generators of Hazadous Waste (40 CFR Pat 262)
establishes the responsibilities of hazadous waseé gemrators including
obtaining an EPA 1D number, prepaing a nanifest, ersuting proper
packagng ard labeling, meeing stardardsfor wase accuralation unts, ard
recordkeeping and reporting requirements. Generators can accumulate
hazadouswage for up © 90 day (or 180 dag depewling on the anount of
wade germrated) without obtaining a pemit.

oL and Disposal Restrictions (LDRs) (40 CFR Pat 268 are regulations
prohibiting the dspasal of hazadous wasgé an land without prior treatment.
Underthe LDRs piogram, materialsmustmeetLDR treament stardards pror
to placenernt ina RCRAland dispasal unit (lardfill, land treatment unit, waste
pile, or suface mpoundment). Gererators of wase sulpectto the LDRs nust
provide notification of such to the designated TSD facilit y to ensure proper
treament prior to disposal.

*Used Oil Management Standards (40 CFR Pat 279)impose managenent
requirements afecting the sbrage,trarspatation, burning, processng, ard
re-refining of the used oil. For parties that merely generate used oail,
regulations estblish storage sardards. For a paty considered a used ib
processor, rerefiner, burrer, or marketer (one who generates and <ells
off-speciicaion used d directy to a used o burner), addtional tracking ard
papework requirements mug be satisfied.
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*RCRA contains unit-specfic stardards for al unts used b store, treat or
dispese d hazadous wasg, including Tanks and Containers. Tanks and
containers used 0 store hazadous waseé with a hgh volatile orgaric
concertration must meetenisson stardards inder RCRA  Regulations (40
CFR Pat 264265, Sulpart CC) require generators to test the wase
determine the cacertration of the wase, to satsfy tank ard container
emssons sardards, ard to inspectard monitor regulated unts. These
regulations apply to all facilit iesthat sore such waste, including largequantity
gererators accunulating wase piior to shpment off-site.

sUnderground StorageT anks (USTs) containing petoleumard hazadous
substances ae regulatedunder Sultitlel of RCRA Sulititle | regulations (40
CFR Pat 280)containtank desgnard releag deecion requirements, aswel
asfinancial responsibilit y and corrective action sandardsfor USTs. TheUST
program also includesupgrade equirements for existing tanks that mug be
met by Decenber 22,1998.

*Boilers and Industrial Furnaces (BIFs) that use @ burn fuel containing
hazadous waseé must comply with design and operating sardards. BIF
regulations (40 CFR Part 266, Subpat H) address unit design, provide
performance sandards, require emissions monitoring, and restrict the type of
wase that may be burned.

EPA's RCRA,Superfund and EPCRA Hotline,at(800)4249346,responds
to quetionsand disributesguidanceregarding all RCRA regulations The
RCRA Hotline opeatesweekday$rom9:00a.m.t06:00 pm,, ET, excluding
Federal holidays

Comprehensve Environmental Rspons, Compenation, and Liability Act

The Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA), a 19804w known commonly asSupefund, authorizesEPA
to respand to releasesor threaered rEleasespf hazadous sulstances hat
may erdarger puldic health, welfare, or the ewvironmert. CERCLA alko
erales BPA to force patiesrespmsible for environmerta contanination to
cleanit up a to reimburse the Supeiund for response costsincurred by EPA.
The Supefiund Amendmerts ard Reauthorizaion Act (SARA) of 1986
revised various sedbns of CERCLA, exended te taxing autority for the
Suyefund, and created afree-standing law, SARA Titlelll, also known asthe
Emergency Planning and Community Right-to-Know Act (EPCRA).

The CERCLA hazadous sulstance elease eporting regulations (40 CRR
Pat 302)directthe peson in charge d a facility to report to the National
Respase Ceter (NRC) ary environmertal release ba hazadoussulstance
which equasor exceedsreportade quartity. Repatade quatrtities ae listed
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in40 (FR 83024. A relea® report may triggeraresponse by EPA, or by one
or more Federal or State energercy respaise auiorities.

EPA implements hazadous subtance espases accaling to procedues
outlined ntheNational Oil and Hazadous Substances Pllution Contingercy
Plan(NCP) (40 GFR Pat 300) The NCP includesprovisions for pemarert
cleanups, known as emedial acions, ard other clearups eferred to as
removals. EPA generally takes remedial actions only at Sites on the National
Priorities List (NPL), which curently includesappioximately 1300 #es.
Both EPA ard states canact at sites; however, EPA provides espmsible
paties the goportunity to conduct removal ard remedial acions ard
ercourages community involvenent throughout the Supefund respmse
process.

EPA's RCRA, Supefund and FPCRA Hotline, at (800) 4249346,ansnvers
guesions and referencesguidance perining to the Supdéund pogram.
The (ERCLA Hotline operatesweekdaygrom 900 am.to 6:00 pm,, ET,
excluding Federal holidays.

Emergency Panning Axd Community Ryht-To-KnowAct

The Supefiund Amendments ard Reautorizaion Act (SARA) of 1986
creaed he Emergercy Plaming ard Cammunity Right-to-Know Act
(EPQRA, dso known as SARA Title I1l), a gatute designed to improve
community access$o information alout chenicalhazads aml to fadlit ate the
dewelopmert of chemical energercy respanse péns by State aml local
governments. EPCRA required the essblishmert of State enmergercy
response canmissons (SERCs) responsible for coordinating cetain
emergercy respase adlvities am for appanting local energercy planning
committees LEPCs).

EPCRA ard the BPCRA regulations (40 CFR Patts 350-372) egablish four
types of reporting obligations for facilit ies which sore or manage specified
chemicak:

*EPCRA 8302 requires faciities to notify the SERC aml LEPC of the
presere d ary exrenely hazadous sulstance the list of suchsutstances
in 40 CFR Pat 355, ApperdicesA ard B) if it has suchsubstance n exces
of the substance's threshold planning quantity, and directs the facility to
appant anenergercy respase cardinator.

*EPCRA 8304 requires the facilit y to notify the SERC and the LEPC in the
ewert of a release equadg or exceedig the reportadequartity of aCERCLA
hazadous sulstance a anEPCRA extrenely hazadous sulstance.

*EPCRA 8311 and 8312equireafacility a which ahazadous clemical as
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defned by the Occupabnal Safety ard Heath Act, is presem in ananount
exceedng a spedied treshold to submit to the SERC, LEPC ard local fire
depatment material safety daa sheets (MSDS9 or lists of MSDS's and
hazadous clenicalinventory forms (@so knownas Tierl ard Il forms). This
information helps the local government respond in the event of a sill or
release bthe clemical

*EPCRA 8313 requires manufacturing facilit ies included in SIC codes 20
through 39, which have ten or more enployees ard which manufacture,
process, or use spefied clenmicak in anounts greater than threshold
guartities, to submit anamual toxic chemical release eport. This report,
known canmonly as te Form R, covers releases am trarsfers d toxic
chemicals to various facilit ies and environmental media, and dlows EPA to
compile the retional Toxic Rekase hventory (TRI) daibase.

All information submitted pursuant to EPCRA regulations is pulicly
accestile, urless potected ly a rade seat claim.

EPA's RCRA, Supefund and FPCRA Hotline, at (800) 4249346, ansnvers
guesions and digributesguidance egarding the emagency planning and
community right-to-know regulations The EPCRA Hotline operates
weekdaysrbm 900 am.to 6:00 pm,, ET, excuding Federal holidays.

Clean Water Act

The primary objective of the Federal Water Pollution Control Act, commonly
referred to & the Clean Water Act (CWA), is to restore and maintain the
chemical, physical ard hological integrity of the nation's suface wagrs.
Pdlutants regulated urder the QNA include ‘priority” palutants, including
various toxic pdlutants; "conventiond” pdlutants, such as biochemical
oxygendenand (BOD), total suspeded sdids(TSS), fecalcdiform, oil ard
grea®,and pH;ard "non-conventional” pdlutants, including any pdlutant not
idertified as eher conventional or priority.

The CWA regulates loth direct ard indirect discharges. The Natonal
Pollutant Discharge Elimination System (NPDES) program (CWA 85(2)
controls directdiscrarges nto navigalde waers. Directdischarges @ "point
saurce” dsclarges ae from saurces suchas ppes ad sewes. NPDES
pemits, issued B either EPA or anauthorizedState (EPA hasauthorized 42
States b admnister the NFDES program), contain industy-speciic,
technology-based and/or water qudity-based limits, and establish palutant
monitoring requirements. A facilit y that intendsto dischargeinto the nation's
waters must obtain a pemit prior to initiating its discharge A pemit
applcant must provide quattative aralytical dat idertifying the types @
pollutants present in the facility's effluent. The pemit will then set the
conditions and efflu ent limitations on the facilit y discharges.
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A NPDES pemit may dso includedischarge limits based on Federa or State
water qualty criteria or stardards, that were desgnedto protect desgnated
usesof surface wagrs, suchassuppating aquaic life or recreaton. These
stardards, urlike the techological sardards gererally do not take into
accaurt tecologicalfeashilit y or costs. Water qudity criteria and sandards
vary from State to State, ard site to site, depewuling on the use @ssfication
of the receving body of water. Most States bllow EPA guideines whch
propose aqudt life ard human heath critenia for many of the 126 piority
pollutants.

Storm Water Discharges

In 1987 he QWA wasanerded b require EPA to edablish a pogram to
addess sormwater discharges Inresponse, EPA promulgated the NPDES
storm water pemit applcaion regulatons. These egulations require that
facilities with the following storm water discharges apply for an NPDES
pemit: (1) a dsclarge assoiated wih industial acivity; (2) a dscherge
from alarge or medium municipd storm sawer system; or (3) a discharge
which EPA or the Sate deermines b contribute to a violation of a wager
qudity sandard or is a sgnificant contributor of pollutants to waters of the
United Sates.

The term "storm water dischergeassaeiated wih industial acivity” mears a
storm water dischargefrom one of 11 categories of indugrial activity defined
at40 (FR 12226. Six of the categaies are defined by SIC codeswhile the
other five are idertified trough narrative desciptions of the regulated
indugdrial activity. If the primary SIC code of the facility is one of those
identified in the regulations, the facilit y is subject to the sorm water pamit
application requirements. If any activity at afacility is covered by one of the
five narrative caiegaies, storm water discharges fom those areaswhere the
actvities accur are sulpect to storm water discharge pemit applcation
requirements.

Those facilit ies/activities that are subject to sorm water discharge permit
applcaton requirements ae dertified Elow. To determine whether a
paticular facilit y falls within one of these categories, consult the regulation.

Category i: Facilities subject to sorm water efflu ent guiddines, new source
performance sardards, or toxic pdlutant effluert stardards.

Category ii: Facilities classified as SIC 244umber and wood produds
(except wood kitchen cabinets); SIC 26paper and dlied produds (except
paperboard containers and produds); SIC 28-chemicals and dlied produds
(exceptdrugsard pants); SIC 291petroleumrefining; ard SIC 311{eater
tanning and finishing.

Category iii: Facilities chssiied as 8 10meta mining; SIC 12<coal
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mining; SIC 13-oil and gas extraction; and SIC 14-onmetallic mineral
mining.

Category iv: Hazadous wase reaiment, storage,or dispcsal fadlit ies.

Category v: Landfills, land application Stes, and open dunpsthat receve or
have receved industial wases.

Category vi: Facilities classified as SIC 5015used notor vehicle pats; ard
SIC 5093auibmotive scrap ard wage neterial recycling fadlit ies.

Category vii: Steam dectric power generating fecilit ies.

Category viii: Facilities classified as SIC 40-ailr oad transportation; SIC41-
local pasenger tramsportation; SIC 42+4rucking ard warehousng (except
pulic warehoudng ard storage) SIC 43-U.S. Postal Sewvice; SIC 44-water
tramsportation; SIC 45-transportation by air; ard SIC 5171petoleumbulk
storage sations ard terminals.

Category ix: Sewage teatment works.

Category x: Condruction acivities exept operations that resuk in the
disturbance d less hanfive acles d total land area.

Category xi: Facilities classified as SIC 20<food and kindred produds; SIC
21+obaccoproducts; SIC 22+extile mill producss; SIC 23-appael related
products, SIC 2434wood kitchen cabnets manufacturing; SIC 25furniture
ard fixtures SIC 265papeboard containers ard boxes; SIC 267-converted
pape and pgoeboard produds, SIC 27-rinting, publishing, and dlied
indudries; SIC 283-drugs SIC 285yants, varnishes, lacquer eranels, ard
dlied produds;, SIC 30+4ubber and plastics, SIC 314eather and leather
products (exceptleater ard tanning ard finishing); SIC 323-glass products;
SIC 34{abricated netal products (exceptfabricated gructural metal); SIC
35-4ndudrial ard canmercia machnery ard camputer equpmert; SIC 36-
electronic ard other electical equpment ard camponerts, SIC 37-
tramsportation equpmert (exceptship ard boat building ard reparing); SIC
38-measuring, analyzing, and controlling instruments; SIC 39-miscellaneous
manufacturing indudries, ard SIC 42214225puldic warehousng ard
storage.

Pretreatment Program

Another typeof discharge that is regulated ty the CWA is one that goesto
a pubicly-owned treamment works (POTWS). The national pretreament
program (CWA 8307(b)) controls the indirect discharge of pdlutants to
POTWs by "indudrial users." Facilities regulated under 8307 ) must meet
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celtain pretreament stardards. The goal of the pretreaiment program is to
protect municipal wasewaer treatment plarts from damegethat may occur
when hazadous, toxic, or other wases ae dscharged nto a sewelisystem
ard to protectthe qualty of dudge geerated by these pharts. Dischargesto
a FOTW are regulated pimarily by the FOTW itsef, rather thanthe State or
EPA

EPA has dewdoped tchmology-based sardards for indudrial users of
POTWs. Different stardards appy to existing ard new saurces wihin each
catgay. "Categaical' pretreaiment stardards appkabe to anindusty on
a nationwide basis are developed by EPA. In adition, another kind of
pretreatment sandard, "local limits," are developed by the POTW in order to
assist the POTW in achieving the efflu ent limitations in its NPDES pamit.

Regadless d whether a Sate is authorizedto implement either the NFDES
or the pretreatment program, if it developsits own program, it may enforce
requirements more stringent than Federal sandards.

Spill Prevention, Control and Countermeasure Plans

The 1990 diPdlution Act requires that fadlit ies that could reasonably be
expected to discharge oil in harmful quantities prepare and implement more
rigorousSpill Prevention Control and Countermeasure (SPCC) Plan required
underthe CWA (40CFR 81127). There ae abo criminal and civil penalties
for ddiberate or negligent spills of oil. Regulations covering response to oil
dischargesard cantingercy plars (40 GFR Pat 300) ard Fadlit y Response
Plarsto ail discharges(40 CFR 811220)ard for PCB trarsformersard P(B-
containing itenms were revised ard finalized n 1995.

EPA’s Office ofWater, at (202) 2605700,will dir ect calleswith quesions
about the @VA to the appopriate BPA office. EPA also maintains a
bibliographic databas of Office of Water publications which can be
accesed through the Gound Water and Diinking Water resource centerat
(202) 260-7786.

Satk Drinking Water Act

The Safe Drinking Water Act (SDWA) mandats hat EPA esgblish
regulations to protect human heath from contaminants in drinking watr.
The law authorizes BPA to dewelop rational drinking water stardards ard to
creak a pint Federa-State systemto ersure compliance wihthese shrdards.
The SDWA also directs EPA to protect underground sourcesof drinking
water throughthe cantrol of underground injecton of liquid wases

EPA hasdeeopedprimary and secandaty drinking waker sardardsunderits
SDWA authority. EPA ard autorized Sates effiorce e primary drinking
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water standards which are, contaminant-specific concentration limits that
appl to cetain pulic drinking water suppies. Primary drinking water
standards consist of maximum contaminant level goals (MCLGs), which are
non-erforcealbe heath-based gals, armd maximum contamnart levels
(MCLs), which are erorcealte limits set as close to MCLGs as possible,
considering cost and feasibilit y of attainment.

The SDWA Underground Injection Control (UIC) program (40 CFR Pats
144-148)isa pemit programwhich protectsundemground sourcesof drinking
water by regulating five classes of injection wells. UIC pemits include
design, operating, inspection, and manitoring requirements. Wells used to
inject hazadous wases nust also comply with RCRA corrective acton
stardards in order to be grarted a RCRApermit, ard must meetagplicalle
RCRA land disposal restrictions stardards. The UIC permit program is
primarily State-erforced, since BPA has auhorized all but a few States 0
administer the program.

The SDWA dso provides for a Federally-implemented Sole Source Aquifer
program, which prohibits Federal fundsfrom being expended on projects that
may contaninate the sole or principal saurce d drinking watr for a gven
area,and for a Satedimplemented Wellhead FPotection program, desgned D
protect drinking water wels ard diinking water recharge aeas.

EPA’s Sat Drinking Water Hotline, at (800) 426-4791,ansvers quesions
and digributesguidance pdaining to SDVA sandads The Hotline
operatesfrom9:00a.m.through5:30 pm,, ET, excluding ederal holidays

Toxic SubgncesControl Act

The Toxic Qubstances Catrol Act (TSCA) grarted EPA authority to creae
a regulatory framewark to callect data on chemicak in order to evaluate,
assesgnitigate, ard cantrol riskswhich may be posed ly their manufacture,
processang, ard use. TSCA providesavariety of control methods b prevert
chemicak from pasing urreasmale risk.

TSCA stardardsmay appl atary point during a clemcal slife cycle. Under
TSCA 85, EPA has established an inventory of chemical subdances. If a
chemicalis not areadyon the inventory, ard hes rot beenexcluded ly TSCA,
a premarufacture rotice (PMN) must be submitted to EPA prior to
manufacture a import. The AIMN must idertify the chenical ard provide
available information on heath ard ervironmenta effects. If awailable daa
are not suficiert to ewaluat the clemcak efects, EPA can impose
restrictions perding the dewlopment of information on its heath ard
environmenal effects. EPA canalsorestrict significart new uses échenicalk
based upao faciors suchas te piojected volume ard use 6 the chemical
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Clean Ar Aa

Under TSCA 86, EPA canban the manufacture ar distribution in commerce,
limit the use, require labeling, or place aher restrictions on chemcak that
pose umea®nable risks. Among the chemicak BPA regulates umler 86
authority are aslestos, chorofluorocamons (CFCs), ard pdychorinated
biphenyls (PCBS).

EPA’'s TSQA Assistance hformation Sevice, at (202) 5541404, ansvers
guesionsanddistributesguidance pedrining to Toxic SutiancesControl
Act gandards The Serice opeatesfrom 830 am.through 430 pm,, ET,
excluding Federal holidays.

The CkanAir Act (CAA) ard its anendmerts, including the CeanAir Act
Amendments (CAAA) of 1990, are deggned © “protect ard erhance the
nation's air resources saas b promote the puldic heath ard welfare ard the
productive capady of the pgulation.” The CAA consists of six sectons,
known as Titles,which directEPA to esgblish national stardards for anbiert
air qudity and for EPA and the States to implement, mantain, and enforce
these gandards through a variety of mechanisms. Under the CAAA, many
facilitieswill be required to obtain permits for the first time. State and local
governments oversee,manage, ard erforce nany of the requirements of the
CAAA. CAA regulationsappear a 40 CFR Parts 5099.

Pursuant to Title | of the CAA, EPA has eséblished rational anmbient air

qudity sandards (NAAQSS) to limit levels of "criteria pollutants,” including

caibon monoxide, lead,nitrogendioxide, paticulate metter, VOCs, ozone,
ard sulfur dioxide. Gearaphic areas hat meet NAAQSs for a gven

pollutant are chssiied as @ainment areas;those that do not meetNAAQSs
are chsified asnon-attainment areas Under section 1100f the CAA, each
State nustdewelop a State Implenertation Plan(SIP) to idertify saurces @

air pdlution ard to determine what reductons ae required to meetFederal

air qualty gardamds. Revised NAAQSs for paticulates ard ozone wee

proposed n 1996 ad will become effective in 2001.

Title lalsoauthorizesEPA to estblish New Surce Rerformance Sardards
(NSPS$, which are rationally unform emission sandardsfor new stationary
sourcesfalling within paticular indudrial categories. NSPSsare based onthe
pollution control technology awailable o that caiegay of industial saurce
(see 40 CR 60).

UnderTitlel, EPA estblishes and erforces Naitbnal Emissbn Stardards for
Hazadous Ar Pollutants (NESHAPS), nationally uniform stardards aiented
towards controlling paticular hazadous ar pdlutants (HAPs). Title |,
section 112() of the CAA further directed BPA to dewelop a st of sources
that emt ary of 189 HAPs ard to dewelop regulations for these caegaies of
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sources To daie EPA haslisted 174 caggaiesard developed aschedulefor
the establishment of emisson sandards The emission sandards will be
developed for bath new and existing ources based on "maximum achievable
control techology" (MACT). The MACT is deined as he caitrol
technology achieving the maximum degree of redudion in the emission of the
HAPs, taking into accaint cost ard other factors.

Title Il of the CAA pertains to mobile saurces,suchas cas, trucks, buses,
ard plares. Rebrmulated gastine,aubmobile pdlution control devices,ard
vapor recovery nozzles o gas pums ae a ew of the mechansms EPA uses
to regulate nobile ar enissbn saurces.

Title IV of the CAA estblishes a suur dioxide ntrous oxide ennssbns
program desgned © reduce he formation of acd rain. Reducion of sulfur
dioxide releases will be obtained by granting to certain sources limited
emssions alowarces which, beginning in 1995, will be set below previous
levels of sulfur dioxide releases.

Title V of the CAA of 1990creaedapemit program for al "major sources

(and certain other sourceg regulated urderthe CAA. Ore pupose of the

operating pemit is to include in a sngle document al air emissions
requirements that apply to agiven facility. States are developing the permit

programs in accadarce wih guidarce am regulations from EPA. Orce a
State program is gpproved by EPA, pemits will be issued and manitored by
that State.

Title VI of the CAA isintended b protectstratospheric ozone by phasing out
the menufacture o ozone-depkting chemicak aml restrict their use ad
distribution. Production of Clas | subgances including 15 kinds of
chlorofluorocarbons (CFCs) and chloroform, were phased out (except for
essential useg in 1996.

EPA's Control Technology énter, at (919) 5410800, providesgeneal
assistance and indrmation on CAA sandards The Statogpheiic Oodne
InformationHotline,at (800)296-1996,providesgeneal informationabout
regulations promulgated underTitle M of the GAA, and BPA's EPCRA
Hotline, at (800) 5350202, ansvers quesions about accidental elease
prevention underCAA 8112¢). In addition, the Technology &nder
Network Bulletin Board System (modam access (919) 5415742) includes
recent @A rules EPA guidance documentand updatesf EPA activities
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VI1.B. Industry Specific Requir ements

The aeospace ndusty is affected ly seweral mgjor federa ervironmental
statutes.A sunmary of the mgjor federal regulations affecting the aeospace
indudry follows. Other resourceswhich are u®ful in understanding indugry
speciic requirements ae:

1. The Pant ard Coatings Resource Genter webpage
(http://www.pantcerter.orq)
2. The Sef Audit & Inspection Guide; For Facilities Conduding
Cleanng, Prepagntion, ard Orgarc Caating of Metal Parts, puldished
by the EPA.
3. Cdlifornia BPA Air ResourcesBoard Web Pages
Compliance Handbooks and Pamphlets
 http://www.arb.cagov/cd/cap/lardbks.htm
Compliance Training Courses
» http://www.arb.cagov/cd/training.htm
» http://www.arb.cagov/html/all.htm

Resource nservation and Rcovey Act (RCRA)

The Reurce Conservation and Recwery Act (RCRA) waseracted n 1976
to addess poblems related to hazadous aml sdid wase nanagenent.
RCRA gives BPA the auhority to estblish a ist of sdid ard hazadous
waskes aul to estblish stardards aml regulations for the treaiment, storage,
ard disposal of thesewases. Regulationsin Suhtitle C of RCRAaddress be
idertificaion, gereration, trarspattation, treatment, storage,ard dispasal of
hazadouswades Thes regulations are found in 40 CRR Part 124 anl 40
CFR Parts 260279. Under RCRA, persons who gererate waste nmust
determine wiether the wase is defned as std wase a hazadous wasg.
Solid wasesare consdered razadous wases f they are listed by EPA as
hazadous a if they exhibit characteristics d a razadous wase: toxicity,
ignitability, corrosivity, or reactvity.

Some wastes paentialy gererated ataenospace adlit iesthat are considered
hazadous wagesare listed in 40 CFR Part 261. Some of the handling ard
treament requirements for RCRA hazadous wase gemrators are covered
under 40 (FR Pat 262 awm include te following: deermining what
congtitutes aRCRA hazarous wase (Subpart A); manifesting (Subpart B);
packagng, labeling, ard accunalation time limits (Subpart C); and record
keepng ard reporting (Subpart D).

Several common aepspace nanufacturing operations have the pdential to
gererate RCRAhazadous wases. Some of thesewasesare dertified kelow
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by process.

Machining and Other Metalworking
*Metalworking fluids cottaminated wih oils, pherols, creosd, akalies,
phosphorus compounds, ard cHorine

Cleanng ard Degeasng

*Sdverts (FO01, F002, F003, F004, FO05)

*Alkaline ard Acid Cleanng Sdutions (D002)
*Cleanng filter dudgeswith toxic metal concertrations

Metal Plating ard Surface nishing ard Prepaation

*Wastewaer treatment dudgesfrom electroplating operations (FO06)
*Spen cyande phting bath solutions (FO07)

*Plating beth residuesfrom the lottom of cyaride phting beths (FO08)
*Spert stripping and cleanng beth sdutions from cyande phting operations
(FO09)

Surface Pepantion, Painting ard Caating

«Pant ard pant containers containing pant dudgeswith solvents or toxic
metals concertrations

*Sdverts (F002, FO03)

sPaint chips wih toxic metal concertrations

*Blasing media catamnated wih paint chips

Aerospace manufacturing and rework facilities may aso generate used
lubricating oils which are regulated under RCRA but may or may not be
consdered a lazadouswage (40 CHR 266)

Many aeospace &adlit ies sore somehazarous wases atthe fadlit y for more
than 90 days, and are therefore, a sorage facility under RCRA.  Storage
facilit iesarerequired to haveaRCRAtreament, storage, ard disposal fadlit y
(TSDF) pemit (40 CRR Part 26234). Some aewspace adlities are
considered TSDF facilities and therefore may be subject to the following
regulations covered urder 40 GFR Pat 264: caitingency plars ard
emergercy procedues (40 GFR Pat 264 Subpart D); manifesting, recad
keepng, ard reporting (40 GFR Pat 264 Sulpart E); use ad managenent
of containers (40 CFR Pat 264 Subpatt |); tank systens (40 CFR Pat 264
Subpartt J); surface mpoundments (40 CRR Part 264 Subpart K); land
treatment (40 CRR Part 264 Subpart M); correcive acton of hazadous
wade relea®s (40 GFR Pat 264 Supart S), ar enissions sardards for
process ents d processeshat process o gererate hazadous wases @0
CRR Part 264 Subpart AA); emssions stardardsfor leaksin hazadouswage
handling equpmen (40 CFR Pat 264 Supart BB); ard emssions sardards
for containers, tanks, ard suface mpoundments that contain hazadous
wades(40 CFR Pat 264 Supart CC).
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Many agospace ranufacturing ard rework fadlit ies are aso subject to the
underground gorage ank (UST) program (40 CFR Pat 280). The UST
regulations apply to facilities that store ether pdroleum produds or
hazadous sulstances €xcept hazadous wase) iderified urder the
Comprehensive Environmental Response, Compensation, and Liability Act.
UST reguations addess deginstardards,leak de¢cton, operating pracices,
response to releases, financial responsbility for releases, and closure
stardards.

A number of RCRA wases tave beenprohibited fom land disposal urless
treaed b meetspeciic sardards inder theRCRALand Disposal Restiction
(LDR) program. The wases cwered by the RCRALDRSs ae listed in 40
CFR Pat 268 Supart C ard include a mmber of wages that could
potentially be gererated at aenspace manufacturing fadlit ies. Standardsfor
thetreatment ard storageof restricted wasés ae desabed in SubpaitsD arnd
E, respecively.

Comprehensve Environmental Rspons, Compenation, and Liability Act (CERCLA)

The Comprehensive Environmental Response, Compensation, and Liabilit y
Act (CERCLA) ard the Superfund Amerdmerts ard Reaulorizaion Act of
1986 GARA) provide the lesic legalframewark for the federal “Superfund”
program to cleanup alandoned hazadouswage stes (40 CRR Part 305)
Metals ard metal compounds often found in the aeospace mdusty’'s ar
emssons, water discharges,or waste shipments for off-site disposal include
chromium, mangarese alumnum, nickel, copper, zinc, ard lead. Metals are
frequenly found at CERCLA's problem stes. WhenCongress ordered EPA
ard the Rublic Health Services Agercy for Toxic Substances ad Disease
Regstry (ATSDR) to list the hazadous sutstancesmost commonly found at
problem sites ar that pose he greatestthreatto human heath, lead,nickel,
ard aumnumwere al included.

Titlelll of the 1986 SARA amendments (also known as Emergency Response
and Community Right-to-Know Act, EPCRA) requires al manufacturing
facilities, including aerospace #cilities, to report annud information to the
pulic about over 600 bxic substancesaswel asrelea® of these substances
into the ervironmert (42 US.C. 9601) Thisis known asthe Toxic Relea®
Inventory (TRI). EPQRA aso establishes requirements for Federal, State,
ard local governments regarding energercy plaming.

Clean Ar Ad (CAA)

Unde Title Il of the 1990 dean Air Act Amendments (CAAA), EPA is
required to dewelop raetional emisson gardards for 189 lazadous air
pollutants (NESHAP). EPA is developing maimum echievable control
technology (MACT) stardards for al new ard exsting sairces.The National
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Emissbn Stardards or Aerospace Maunfacturing ard Rewak Fadlit ies (40
CFR Pat 63 Sulpart GG) werefinalizedin 1996ard apply to major source
aelospace manufacturing ard rework facilities. Facilit ies that emit ten or
more tons of any one HAP or 25 or more tons of two or more HAPs
combined ae ngor saurces, ard therefore ae sulpect to the MACT
(NESHAP)requirements. The MACT requirements apply to solvent cleaning
operations, primer ard topcaat applcation operations, depanting operations,
chemical milling maskant application operations, and handling and sorage of
waste. The standardsset VOC emissionsand content limit sfor different types
of sdverts, chemcal stippes ard caatings. In addtion, performance
standards are set to reduce ills, leaks, and fugitive emissions. Aerospace
facilit ies may dso be subject to National Emissions Standardsfor: Chromium
Emissons From Hard and Decorative Chromium Hectroplating and
Chromium Anodizing Tanks (40 CFR Pat 63 Sulpart N) if they perform
chromium dectroplating or anodizing; and Halogenated Solvent Cleaning if
they operate a sévert cleanng machine usng a talogereted HAP sdvert.
These NESHAPS require emission limits, work practice sandards record
keepng, ard reporting.

Unde TitleV of the CAAA 1990 @0 CFR Pats 70-72) al of the applcable
requirements o the Amerdmerts are integrated into one federal renewable
operating pamit. Facilities defined as "major sources’ under the Act must
appl for pemits within one yearfrom whenEPA appoves te state pemit
programs. Since nost state piograns wee not appoved uril after
November 1994, Title V pemit applcatons, for the nost pat, beganto be
due nlate 1995. Due dagsfor filing complete applications vary sgnific antly
from state to state, basedon the statusof review ard appioval of the sate’s
Title V program by EPA

A facility is designated as a mgor source for Title V if it releases a certain
amount of any one of the CAAA regulated pollutants (SOx, NOx, CO, VOC,
PM,,, hazadous ar pdlutants, exrenmely hazadous sulstances, ozone
depleting substances, and pollutants covered by NSPS$ depending on the
region's ar qudity category. Title V pamits may set limits on the amounts
of pdlutant emssons; require ermssons nonitoring, ard recad keepng ard
reporting. Facilities are required to pay an annud fee based onthe magnitude
of the facility's potential emissions. It is estimated that as many as 2,869
aerospace adlit ies will be designated as mgor sources and therefore must
appl for a Title V pemit.

Under section 112(r) d CAA, owners and operators of sationary sources
who produce,process handle, or store sutstanceslisted under CAA secton
112(r)(3 or any other extremely hazadoussulstance rave a “gereral duty”
toinitiate spediic actvities to prevert ard mtigat acaertal releases Since
the gerral duty requirements appy to sationary sourcesregardless of the
quantity of substances managed at the facilit y, many aerospace nanufacturing
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and reworking fecilities are sulject. Activities such as identifying hazads
which may resut from accdertal releases usg appopriate hazad
assessment techniques; designing, mantaining and operating a safe facilit y;
and minimizing the consequences of accdertal releasesfithey occur are
considered essential activitiesto satisfy the general duty requirements. These
statutory requirements have beenin affect since he passagef the CleanAir
Act Amerdmenrtsin 1990. Althoughthere is no list of “extremely hazadous
sulstances; EPA’sChemicalEmergercy Prepaedress anl Prevertion Office
providessome guidarce atits welsite: Htp://www.epagov/swercepphtml.

Also under section 112(r), EPAwas required to develop alist of at least 100
sulstances hat, in the ewert of an accdertal release,could cause death,
injury, or serous aderse efectsto human heath or the ervironmert. The list
promulgated by EPA is contained in 40 GFR 68130 anl includesacutly
toxic chemicak, flammable gases atwvolatile flammable liquids,ard Division
1.1 high explosive substancesaslisted by DOT in 49 GFR 172101. Under
section 112(r)(), facilit ies handling mare than a threshold quantity (ranging
from 500 b 20000 pounds) of thee substancesare subjectto chenical
accdent prevertion provisonsincluding the dexlopment ard implementation
of a risk managenent program (40 CFR 68.15068.220). The requirements
in40 GFR Pat 68 kegin to gointo effectin June 1999.Some of thechermricals
onthe112(r) Ist could be handled by aerospace nanufacturers ard reworkers
in quarities greaer thanthe threshold values.

Clean Water Act

Aerospace ranufacturing ard rework facility wastewater released to surface
watersisregulated under the CWA. Nationa Pollutant Discharge Elimination
System (NPDES) peamits nust be obtained © discharge wastewater into
navigalle watkrs (40 Pat 122) Fadlitiesthat dischargeto aPOTW may be
required to meet National Pretreaiment Stardards for some contamnarts.
Gererd pretreaiment sardards appling to most indugries discharging to a
POTW are desribed in 40 G-R Pat 403. In addtion, effluert limitation
guideines, new saurce peformance sardards, pretreaiment stardards for
new saurces,and pretreatment stardards or existing sairces may appy to
same aeospace manufacturing ard rework fadlities that carry out
electroplating or mea finishing operations. Requirements for the
Electroplating Pant Saurce Gategory ard the Metal Finishing Pant Saurce
Category are listed urder 40 GFR Pat 413 awml 40 FR Pat 433,
respecively.

Storm weter rules require certain facilit ies with storm water discharge from
ary one d 11 caegaies of indudrial acivity deined in 40 GFR 12226 be
subect to the sbrm water pemit applcation requirements (see fction
VI1.A). Many aerospece facilit ies fall within these categories. To deermine
whether aparticular facilit y falls within one of these categories, the regulation
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should beconaulted.

VI.C. Pending and Proposd Regulatory Requir ements

Clean Water Act

Clean Ar Aa

Efflu ent limit ation guiddines for wastewater discharges from metal produds
ard machnery (MP&M) indugries are keing developed. MP&M indudries
have beendivided nto two groupsthat originally were to be covered urder
two separate phases of the mulemaking. Effluert guideines for Phase |
industies ard Phase | industies (whichincludes he aeospace ndusty) will
now be covered urdera sngle regulation to be proposed n October 2000 an
finalized n Decenber 2002. (Steven Gel, U.S. EPA, Office d Water,
Engineering and Analysis Division, (202)2609817, emil:
gei.steve @epanail.epagov)

In Decener 1997,EPA pulished Cantrol Tecmique Guieines(CTG) for

the caittrol of VOC enissbns from coating operations at aeiospace
manufacturing ard rework operations. The CTG was ssuedo assst states
inaralyzing and determining reasmaly available cantrol techmology (RACT)

stardards or mgjor saurces & VOCs in the aeospace nanufacturing ard

rework operations located wihin ozone NAAQS ronattainment areas. EPA

estimates that there are gpproximately 2,869 &cilit ies that could fal within

this caegay. Within one yearof the pullicaion of the CTG, states nust
adopt a RACT regulation a least as stringent as the limit s recommended in
the CTG. Under Secton 183()(3) of the AeanAir Act, EPA is required to

issudhe CTG for aeonspace cating ard sdvert applicaionoperationsbased
on “best awailable caitrol measues” BACM) for emissons of VOCs.
(Barbara Driscall, U.S. EPA, Office d Air Qualty Plaming ard Sardards,
(919)5410164)

Several National Emissbn Stardamds fr Hazadous Ar Pollutants
(NESHAPs) relating to the aeospace ndusty are being deeloped for
promulgaion by November of 2000. They include: Rocket Engine Test
Firing, Engine Test Facilities, Miscellaneous Metal Parts and Produds, and
Plasic Parts ard Products. (Contact Inthe US. EPA Office d Air Qualty
Planning and Standards, George Smith for information pertaining to the
former two, (919641-1549;ard Bruce Moore for the latter two, (919)641-
5460)

Secbr Notebook Project 91 November 1998



Aerogace Industry

Compliance and Enforcement History

VIlI. COMPLI ANCE AND ENFORCEMENT HI STORY

Background

Until recenly, EPA has focused mch of its &tention on measuing
compliance with spediic ervironmertal statutes. This appioachalows the
Agercy to track campliance wih the Clkan Air Act, the Resarce
Conservation ard Recwery Act, the Ckan Water Act, ard other
ernvironmental statutes. Within the last se\eral years, the Agercy has begun
to suppkenernt sngle-media compliance ndicatbrs with fadlit y-specific,
multimedia indicators of compliance. Indoing so, EPA is in abetter position
to track compliance with dl statutes at the facility level, and within specific
indudrial sectors,

A mgor sep in building the capacity to compile mutimediadaafor indugrial
secbrs wasthe creaton of EPA's Integrated Daa for Enforcemnert Analysis
(IDEA) system IDEA has the capady to "read nto" the Agercy's single-
media datbases, exract compliance recads, ard maetch the recads ©
individual facilities. The IDEA system can mach Air, Water, Waste,
ToxicsPesicideseEPCRA, TRI, ard Enforcenert Docketrecads r a given
facility, and generate a list of historical peamit, ingpection, and enforcement
activity. IDEA dso hasthe capabilit y to analyze daa by geographic area and
corporate holder. Asthe capady to gererate multimedia canpliance daa
improves, EPA will make available more in-depth compliance and
erforcemert information. Additionally, secbr-specfic measuesof success
for compliance asstarce eforts ae urder developmert.

Compliance ard Enforcement Profile Desciption

Using inspecton, violation ard erforcenernt datfromthe DEA system this
secton provides nformation regarding the historical compliance aml
erforcenert acivity of this secor. In orderto mirror the facility unverse
reported n the Toxic Chemical Profile, the dat reported wihin this secton
consists of recads aly fromthe TRI reporting universe. With this decsion,
the sekcion criteria are cansistent acrloss seatrs with certain excepions.
For the sectors that do not normally report to the TRI program, daa have
been provided from EPA's Facility Indexing System (FINDS) which tracks
facilities in dl media daabases. Please note, in this section, EPA does not
attempt to ddine the actud number of facilit ies that fall within eachsecor.
Instead, the section portrays the records of a subset of facilities within the
secbr that are wel defned within EPA daibases.

As a check m the relative size d the full secbor universe, most notebooks
contain an estimated numker of facilit ies within the sector accading to the
Bureau of Census (See Section I1). With sectors dominated by small
businessessuwchasmetal finishers ar printers, the reporting universe wthin
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the EPA daabases may be small in comparison to Censusdaa. However, the
group selected for inclugon in this data analysis section should be consistent
with this sector's gereral make-up.

Following this introduction is a st deining eachdat cdumn presemed
within this secton. These w@ues epresemn a retrospecive summary of
inspectonsard erforcenert acions, ard reflectsdely EPA, State, ard local
compliance assuance acivities that have beenertered into EPA datbases.
To idertify ary charges n trerds, the BPA ran two dat queres,one for the
pas five cakrdaryears (April 1,1992to March 31,1997)ard the ather for
the nost recert twelve-month peiiod (April 1,1996 b March31,1997) The
five-year aralysis gives anawrage ével of acivity for that peiod for
compaiison to the nore recer acivity.

Because st inspecitons focus o single-meda requirements, the data
gueies pesered inthissecton aretakenfromsingle media datbases.These
databases danot providedata on whether inspectons are saitedlocalor EPA-

led. Howeer, the table lreaking down the unverse of violations does gve
the readera cuude neasuenert of the EPA's ard states'efforts within each
media program. The presented dda illustrate the variations across EPA

Regons for cettain secbrs? This variation may be attributable to state/local

data entry variations, specific geographic concentrations, proximity to

population ceners, sersitive ecaystens, highly toxic chemicak usedn

produdion, or historical noncompliance. Hence, the exhibited data do not

rank regional peiformanceor necessaly reflectwhich regions may have the
most compliance problems

Compliance ard Enforcement Data Definitions

General Definitions

Fadlity Indexing Sysem (FINDS) -- assigns acomman facilit y number to
EPA sngle-media pamit records. The FINDS identification number alows
EPA to compileard review al pemit, compliance,erforcemnen ard pdlutant
release daa for any given regulated facility.

Integrated Data for Enforcement Analysis (IDEA) -- is adda integration
system that can retrieve information from the nmgjor EPA program office
databases. IDEA usesthe FINDS identification number to link separate daa
recads fom EPA’s catabases. Thisalowsretrieval of recadsfrom acioss
media or gatutes for any given facility, thus creating a “master list” of

4 EPA Regions includethe following gtates: | (CT, MA, ME, RI, NH, VT); Il (NJ, NY, PR, VI); Ill (DC, DE, MD,
PA, VA, WV); IV (AL, FL, GA, KY, MS,NC, SC TN); V (IL, IN, MI, MN, OH, WI); VI (AR, LA, NM, OK,
TX); VII (1A, KS, MO, NE); VIII (CO, MT, ND, SD, UT, WY); IX (AZ, CA, HI, NV, Pacific Trug Territories); X

(AK, ID, OR, WA).
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recordsfor that facility. Some of the daa systems accesdile throughIDEA
are. AFS (Air Facility Indexing and Retrieval System, Office of Air and
Radation), PCS (Pemit Compliance S/stem Office of Water), RCRIS
(Resaurce Canservation ard Recwery Information System Office d Solid
Waste), NCDB (National Compliance Data Base, Office d Prevertion,
Pesticides,ard Toxic Substances) CERCLIS (Comprelersive Environmenta
and Liability Information System, Supefund), and TRIS (Toxic Release
Inventory Systerm). IDEA also contains information from outside sairces
such as Dunard Bradsteet ard the Occupabnal Safety ard Heath
Administration (OSHA). Most daa queies displayed in notebook sections
IV ard VII were conducted usng IDEA.

Data Table Coumn Heading Defnitions

Facilities n Search -- are based @ the unverse d TRI reporterswithinthe
listed SIC code ange. For indudries not covered urder TRI reporting
requirements (metal mining, nonmetallic mineral mining, eectric power
generation, ground transportation, water transportation, and dry cleaning), or
indudries in which only a very small fr action of facilit iesreport to TRI (e.g.,
printing), the rotebook usestie HNDS unverse br execuing dat queres.
The 3C cade ange sedcied or eat searchis deined by eachnotebook's
sekcted SC cade coverage desdbed in Secion Il.

Fadlities Inspected -- indicaies he level of EPA ard stte ageny
inspections for the facilities in this data search. These values show what
percentage of the facility universe is inspected in a one-year or five-year
period.

Number of Inspections -- measues he total number of inspecions
conduded in this sector. An inspection event is counted eachtime it is
entered into a sngle media database.

Average Time BetweenlInspections -- provides amaveragelength of time,
expressed in months, between compliance inspections at a facilit y within the
defined unverse.

Facilities wih One orMore Enforcement Actions-- expressestie rumber
of facilit ies that were the subject of at least one enforcement action within the
defined time period. This category is broken down further into federal and
state actions. Data are obtained for administrative, civil/ judicial, and criminal
enforcement actions. A facility with mutiple enforcement actions is only
counted oncein this column, e.qg., afacilit y with 3 enforcement actions counts
as 1 fecility.

Total Enforcement Actions -- descibes the total number of erforcenert
actonsidertified for anindustia secbr acioss al ervironmertal statutes. A
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facilit y with muitiple enforcement actionsis counted mutiple times, eg., a
facility with 3 enforcement actions counts as 3.

State Lead Actions -- stows what percertage d the total erforcenert
actions are taken by state ard local environmertal agerties. Varying levels
of use by dates of EPA daa systems may limit the volume of actions
recaded as stte eriorcenert acivity. Some states exensively report
erforcenert actvities into EPA datasystens, while other statesmay usetheir
own daa systens.

Federal Lead Actions -- shows what percertage d the total erforcenent
acions are taken by the Unted Sates Ewironmertal Protection Agercy.
Thisvaue ncludegeferrasfrom state agenies. Mary of these agbnsresuk
from coordinated or joint sate/federal efforts.

Enforcement to Inspection Rate -- is a ratio of erforcenert acions to
inspectons, ard is preseted for comparative puposes aly. Thisratio isa
roughindicator of the relationship betweeninspectons ard erforcenert. It
relates the number of erforcenert acions ard the rumber of inspecions that
occurred within the one-year or five-year peiiod. This ratio includes he
inspectons ard erforcernert acions reported urder the CeanWater Act
(CWA), the CkanAir Act (CAA) ard the Resaorce Cmservation ard
Recorery Act (RCRA). Inspecions ard actons from the TSCA/FIFRA/
EPCRA datbase ae ot facoredinto thisratio because st of the actons
taken under these programs are not the result of facility inspections. Also,
this ratio does ot accaint for erforcenert acions ansing from non-
inspection compliance monitoring ectivities (e.g., <eif-reported water
discharges)that canresuk in erforcenert acion withinthe CAA, CWA, ard
RCRA

Facilities with One or More Violations Identified -- indicaies te
percentage of inspected facilit ies having a violation identified in one of the
following dat caegaies: In Violaton or Sgnficart Violaton Status
(CAA) ; Reportable Noncompliance, Current Y ear Nonconpliance, Significant
Noncompliance (CWA); Noncompliance and Significant Noncompliance
(FIFRA, TSCA, ard EPCRA); Unresdved Violation ard Urresdved Hgh
Priority Violation (RCRA). The values pesered for this cdumn reflectthe
extent of noncompliance within the neasued ime frame, but do not
distinguish betweenthe se\erity of the roncompliance. Violation status nay
be aprecursor to anerforcenert acion, but does rot necessaly indicate that
an enforcement action will o ccur.

Media Breakdown of Enforcement Actions ard Inspections -- four
columms idertify the proportion of total inspectons ard erforcemnert acions
within EPA Air, Water, Waste, ard TSCA/FIFRA/EPCRA daabases. Each
colum is a pecertage d either the “Tota Inspectons,” or the “Total
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Actions’ column.
VII.A. Aerogpace Industry Compliance History

Table 14 provides aroverview o the reported conpliance ard erforcenent
data for the aeospace ndudry over the pas five yeairs (April 1992 b April
1997) Thes dat are ako broken out by EPA Regions thereby pemitting
geayraphical comparisons. A few paints evidert from the dag are listed
bdow.

* Regon IX ard Regon | had the most erforcenert acions (43 am 36
respecively), accaunting for 62 pecert of the total erforcenert acions ard
only 29 pecert of the total inspecions. Thus these two Regions had the
highesterforcenert/inspecion ratios (0.26 ard 019).

* Region 1V had ggnificartly more inspecions (325) thanthe aher Regions,
27 pecert of the total, but only 13 pecert of erforcenert acions.

» Enforcenent acions were primarily statedead {5 pecert), espealy in
Regons with the greaestnumber of erforcemnert acions.

* Regon V had the hghestaweragetime betweeninspecions (23 nonths),
which means that fewer inspections, in relation to the number of facilit ies,
were done in Region V thanin other Regions.
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Table 14: Five-Year Enforcement and Compliance Summary for the Aerogpace Industry
A B C D E F G H I J

Region Fadlities | Fadlities Number of Average Fadilitie s Total Percent Percent Enforcemernt

in Inspected | Inspections Months with 1 or Enforcemernt State Federal to Inspection

Search Between More Actions Lead Lead Rate
Inspections | Enforcement Actions Actions
Actions

I 34 28 185 11 16 36 50% 50% 0.19
Il 7 29 14 3 67% 33% 0.10
11 12 9 117 4 6 83% 17% 0.05
v 38 34 325 7 12 16 94% 6% 0.05
\% 37 27 97 23 3 67% 33% 0.03
VI 37 27 134 17 14 79% 21% 0.10
VI 7 54 9 50% 50% 0.04
VIII 7 4 29 14 2 2 100% 0% 0.03
IX 47 33 163 17 17 43 93% 7% 0.26
X 10 9 73 8 2 2 0% 100% 0.03
TOTAL 237 184 1206 12 67 127 75% 25% 0.10
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VI1.B. Comparison of Enforcement Activity B etween Sdected Industries

Tables 15ard 16 allow the canpliance hstory of the aeospace sedr to be
comparedto the other industies covered by the industy secbr notebooks.
Compaiisons betweenTables 15 ad 16 pemit the idertification of trerds n
complianceand erforcenert recads d the various ndusties by comparing
datacovering thelast fiveyeass (April 1992 b April 1997)to that of the pas
year(April 1996 b April 1997) Same paintsevidert fromthe daaare listed
beow.

* The ane-yearerforcenert/inspectonratio (0.05)isonly half of the five-year
ratio (0.10).

* The aeospace ndusty dai@ appoximate the awerages 6 the industries
shown for erforcenert/inspecion ratios, statedead \rsus edera-lead
actions, and facilit ies with one or more violations and enforcement actions.

Tables 17 ad 18 povideamorein-deph comparison betweenthe aeospace
industy ard other secbrs by breakng out the canpliance ard erforcenent

data by ervironmertal statute. Asin the pevious Tables (Tades 15 ad 16),

the dat cover thelastfive yeass (Talde 17) ard the last one year(Talde 18)

to facilit ate the identification of recer trerds. A few paints evidert from the

data are listed below.

» The aeospace ndusty hasthe Hghestpercertage d RCRAInspecions (54
percent of totd) of any indudry.

* The ane-year versus ive-year breakdavns in terms o percert of total
inspectons do not differ significartly. Howewer, the percert of total acions
pertaining to RCRAIncreasedrom 42 percert to 55percert in the pastyear.
CWA acions deceasedrom 11 pecert to zeo percert in the last year.
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Table 16: One-Year Enforcement and Compliance Summary for Sdected |ndustries

A B C D E F G H
Facilitie swith 1 or More Facilitie swith 1 or more
Violations Enforcement Actions Total

Facilitiesin | Facilities | Number of Enforcement | Enforcement to
Industry Sector Search Inspected | Inspections Number Percernt* Number Percent* Actions Inspection Rate
Metal Mining 1232 142 211 102 72% 9 6% 10 0.05
Caal Mining 3,256 362 765 90 25% 20 6% 22 003
Oil ard Gas Extradion 4,676 874 1173 127 15% 26 3% 34 003
Non-Metallic Mineral Mining 5,256 1,481 2,451 384 26% 73 5% 91 0.04
Textiles 355 172 295 96 56% 10 6% 12 0.04
Lumber ard Wood 712 279 507 192 69% 44 16% 52 0.10
Furniture 499 254 459 136 54% 9 4% 11 0.02
Pulp ard Paper 484 317 788 248 78% 43 14% 74 0.09
Printing 5,862 892 1363 577 65% 28 3% 53 004
Inorganic Chemicals 441 200 548 155 78% 19 10% 31 0.06
Resins ard Manmack Fibers 329 173 419 152 88% 26 15% 36 0.09
Phamaceuticals 164 80 209 84 105% 8 10% 14 0.07
Organic Chemicals 425 259 837 243 94% 42 16% 56 007
Agricultural Chemicals 263 105 206 102 97% 5 5% 11 0.05
Petroleum Refining 156 132 565 129 98% 58 44% 132 023
Rubber ard Ragic 1,818 466 791 389 83% 33 7% 41 0.05
Stone, Clay, Glas ard Concrete 615 255 678 151 59% 19 7% 27 0.04
Iron ard Sed 349 197 866 174 88% 22 11% 34 0.04
Metal Castings 669 234 433 240 103% 24 10% 26 0.06
Nonferrous Metals 203 108 310 98 91% 17 16% 28 0.09
Fabricated Metal 2,906 849 1377 796 94% 63 7% 83 0.06
Electronics 1250 420 780 402 96% 27 6% 43 0.06
Automobile Assembly 1,260 507 1,058 431 85% 35 7% a7 0.04
Aerogace 237 119 216 105 88% 8 7% 11 0.05
Shipbuilding ard Repair 44 22 51 19 86% 3 14% 4 0.08
Ground Trarsportation 7,786 1585 2,499 681 43% 85 5% 103 004
Water Trargportation 514 84 141 53 63% 10 12% 11 0.08
Air Transportation 444 96 151 69 72% 8 8% 12 0.08
Fossil Fuel Electric Power 3,270 1318 2430 804 61% 100 8% 135 0.06
Dry Cleaning 6,063] 1234 1436 314 25% 12 1% 16 001

*Percentages in Columns E and F are based on the number of facilities inspected (ColuPandéntages can exceed 100% beeauslations and actions

can occur without a facility inspection.
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VII1.C. Review ofMajor Legal Actions
Major Cases/Supplemental Environmental Projects

This section provides summay information about mgor cases that have
affeced his sector, ard a Ist of Suppenenta Environmertal Projects
(SEPS.

VII.C.1. Review ofMajor Cases

Asindicated n EPA’s Enforcement AcomplisimentsRkeport, FY1995 and
FY1996 pulicatons, one sgnficart erforcenert acion was esdved
between1995 ad 1996 br the aeospace ndudry.

U.S.v. Geneal Electric CompanyGeneral Electric (GE) operates afacilit y
in Lynn, MA at which the canpary tests ard manufactures aicraft. The
erforcenen issuesirose from GE sfailure to obtain prevertion of significart
deterioration (PSD permits for one boiler and for four test cells used for the
testing of jet engines. The boiler and the test cells emit NOx in quantities that
triggerthe PSD new saurce rview requirements o the CleanAir Act. GE
installed/constructed two new test celsin the eatty 1980sard nodified two
test cels in the late 1980s without obtaining required pemits. GE
installed/constructed the boiler without obtaining an adequae pe'mit. The
boiler dso emitted NOx in excess of the levels pamissible in EPA’s New
Saurce Paformance Standards (NSPS).

VI11.C.2. Supplementary Environmental Projects (SEPS)

SEPs are compliance agreements that reduce a facilit y's non-compliance
perdlty in return for anenvironmental project that exceeds he value d the
reducton. Often, theseprojects fund pallution prevertion actvities that can
reduce the future palutant loadings of afacility. Information on SEP cases
can be accessed i@ the internet at the SEP National Database,
http://esepagov/oeca/gp/sepdh

Aerospace Echiques,Inc., in Cromwell, Connecicut, peformed a EP in

return for faling to submit a Toxic Release Inventory Form R for 1,1,1-

trichloroethare. Aerospace Bchmiquesacheved a 4500 paind reductionin
1,1,1-trichloroethare releases ly replacng the larger of its two vapor
degeases with jet washing machines using heatd aqueas ckanng sdution.

Theyalsoplanto scak back degeasng operations to final rinses awl replace
six interim pait-rinsing stations that utilizeaqueasclearer. The cast of this
projectwas$9,766.
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VIIl. COMPLIANCE AS SURANCE ACTIVITIES AND INITIATIVES

This section highlights the activities undertaken by this indugry sector and
pulic agermies b volurtarly improve the secbr's ervironmertal
peformance. These activities include those initiated independently by
industia trade assodations In this secton, the rotebook also contains a
listing ard desciption of national ard regional trade asscations.

VIII. A. Sector-related Environmental Programs and Activities
VIII. A.1. Federal Activities
Propulson Environmental Vigrking Group

The Populson Environmental Working Group (PEWG) was formally
chartered in 1994 ly the bint Propulsion Coordinating Committee (JPCC),
a cansortiumof indugry and Depatment of Defense paticiparts. PENG is
composed d members from the Army, Naw, ard Air Force, ard of
companies such as Allied Signal, GE Aircraft Engines, Allison Engine,
Wiliams Intl., P&W UTC, Teledyne, Continental, and Sundstrand.

PEWG's chartered dbjecives nclude:
eproviding anopen forum for information excharge an posshle
technologies to diminate HAZMATS,
sasssting team members with decsions regarding HAZMATS,
identifying HAZMATS, ard asssting in prevertion ard cantrol of
HAZMATS,
sasssting ergine manufacturers amd reworkers with compliance d
state ard federa regulations,
sersuring ard asisting in the completion of required ervironmertal
documentation suchas EAs a ElAs,
sestblishing committees © addess opics d interest for the team
members.

Propulson Product Goup

The Air Force Populsion Product Group (PPG) works to incorporate
ervironmertal, sakty, ard occupatonalheathconcemsinto multipleweapm
systens. The FPG is a paticipart in the Rropulsion Environmertal Working
Group dscussed alve. Some of the acconplishmert of the FPG are:

seliminating the use of Class | Ozone Depleting Substances (ODS)
sreducing the ue o EPA-17 neterials

ofacilit ating the annud redudion of EPA-17 materials and Class |
ODSsusd ly OEM’s.
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Airworthines Assurance @nter of Excellence

The FAA creakdthe Airworthiness Asuiance Ceter of Excelence AACE)
in Sepenmber 1997 n an effort to “make a gnificart contribution to the
reducton of acctert rates over the rext five yeas.” AACE isbasedatlowa
State Uriversity ard Ohio State University. The five principal areas @
reseach are maintenance, inspecion ard repar, propulsion ard fuel systens
sakty, crashworthiness, adwanced naterials, and landing gear systens
performance ard sakty. A focus d the wak isto develop crack deecion
methods for paticularly small cracks which may be unrder several layers of
skin. Major arlines ae abo pushng for inspecion techmiques wich do not
requiredisasserboly, thus peseving seartsard caatings AW& ST, 3/30/98)

Joint EPA/INASAUSAF Interagency Depainting Study

NASA is conducting a echical assessment of alternative tecmologies br

aespace depating operations on behalf of the BPA and the USAIr Force.
Suchtechologies ae o be used as pai stripping piocesses wich do not

adwersely affectthe ervironmert ard which spediicaly donot involve the use
of methylene chloride The nine techniques subdvided into five removal

method cakgaies (abrasive, impact cyrogeric, themmal, and molecubr

bonding disassociation).

Thai ArwaygGovenment ofThailand/USEPA Solvent Eimination Rroject

The Government of Thailand, Thai Airways, ard the USEPA Solvert
Elimination Project sudied methods of diminating CFC-113 am methyl
chloroform use. This project was umletakenas pat of the World Bark
Global SolvertsProjectunderthe Multilateral Fund of the MontrealProtocol.
The manual developed umler this project desribes a step-by-stepappioach
for characterizing the use 6 ozone-depkting sdverts ard idertifying ard
evaluating alternatives. For case sidies o thistopic, seeEliminating CFC-
113 andMethyl Chloroformin Aircraft Maintenance Pocedues puldished
by the Ofice d Air ard Radiation of the USHPA in October 1993.

VIII. B. EPA Voluntary Programs
33/50 Rogram

The 33/50 Pogram is a gioundbreaking program that has focused on
reducing pollution from seventeenhigh-priority chemcalksthroughvoluntary
partnershipswith indudry. The program's name sensfromitsgaoals. a 33%
reducton in toxic releagsby 1992,ard a50%reducion by 1995,aganst a
baseline of 1.5 hillio n pounds of releases and transfersin 1988. The results
have been impressive: 1,300 companes joined he 33/50 Pogram
(repre<erting over 6,000 fcilities) and reacted the national targets a ear
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ahead ¢ schedule. The 33%goalwasreacked n 1991,ard the 50%goal --
aredudion of 745 million pounds of toxic wastes -- was reacled n 1994.
The 3360 Rogram can provide case stdies o1 many of the caporate
accanplishmentsin reducing wase (Contact33/50 Rogram Director David
Saokin -- 202-260-6396)

Table 19 ists those camparies paticipating in the 3360 program that
reported our-digit SIC codeswithin 372 anl 376 b TRI. Same of the
companies shown aso listed facilities that are not produdng aerospace
produds. The number of facilit ieswithin eachcompary thatare paticipating
in the 3360 piogram ard that report aennspace $C cades s slown. Where
availableard quanfiade aganst 1988 eleagsard trarsfers, eachcompary’s
33/50 gals for 1995 ad the actialtota releagsard trarsfers and percert
reduction between1988ard 1995 ae presrted. Thirteenof the sventeen
3350 targetchemcak weke reported © TRI by aeospace &dlit iesin 1995.
These 13 chmcak accanted for 77 pecert of the tota releases an 65
percert of the total trarsfersreported D the 1995TRI by aelospacefadlit ies.

Table 19shows that 47 canparies comprised of 506 fdlit ies reporting SIC

372 aml 376 paticipatedin the 33/50 pogram. For those canparies shown

with more thanone aeospacefadlity, dl facilit ies may not have paticipated

in 33/50. The 33/50 gals shown for companes with multiple aeospace
facilit ies, however, are company-wide, patentially aggregaing marethanone
facility and facilit ies not carrying out aerospace @erations. In addtion to

company-widegoals, individud facilit ieswithin acompany may have had their

own 33/50goals or may be specficaly listed asnot paticipaing inthe 33/50
program. Since he actialpercert reductions shown in the last cdumn apply

to al of the canpanes’ aeospace &cilities and only aerospace &cilities,

direct compaiisons to those campary goals incorporating non-aespace
facilit ies or excluding certain facilit ies may not be possible. For information

on specific facilit ies participating in 33/50, contact David Sarokin (202-260-
6907)at the 33/50 Pogram Office.

With the campletion of the 33/50 pogram, severa lessons were leaned.
Indugry and the environment benefitted bythis program for several reasons.
Companieswerewillin g to paticipate because cst savngs aml risk reducion
were measurade ard no addtional recad keepng ard reporting was
required. The gaals d the piogram were clearard simple ard EPA alowed
industy to acheve the gaals in whatever manner they could. Therefore,
when companies can see ke lenefits of ervironmertal programs ard be an
actve pat of the decsion-making process, they are nore likely to
paticipate.
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Table 19: Aerospace Industry Participation in the 33/50 Rogram

Parent Campany Compary- | Company- 1988 TRI 1995 TRI Actual %
(Headquaters Location) Owned Wide % Releass Releass Redudion
Aerospace | Redudion and and for
Facilities Goal* Transfers d | Transfers & | Aerospace
Reporting (1988- 3350 3350 Facilities
3350 1995) Chemicals | Chemicals | (1988-1995)
Chemicals (pounds)? (pounds)?
Aeroforce Cap.- Muncie, IN 1 0 1,500 8,601 -473%
Aerothrug Cap.- Miami, AL 1 100 72500 9,995 86%
Allied-Sgnal Inc.- Morristown, NJ 91 50 6,018249 1535148 74%
Aluminum Ca of America- Rttsburgh, PA 1 51 220,733 83830 62%
Arkwin Indugdries- Westbury, NY 50 134100 0 100%
Arrowhead Holdings Carp.- Bala G/nwyd, PA 0 39855 24800 38%
BF Goodrich Ca.- Akron, OH 30 49 2,251997 1,109800 51%
Boeing Canmecial Airplane- Seattle WA 24 50| 13471898 2251461 83%
Chemical Millin g Intl. Cap.- Rosamad, CA 2 0 234356 0 100%
Chryder Cap.- Auburn Hills, Ml 2 80 43155 154561 -258%
Ciba-Geigy Cap.- Tarrytown, NY 1 50 81555 17,650 78%
Dassault Falcon Jet Carp.- Paramus, NJ 2 40 355070 34,005 90%
Dynamic Metal Prods Co- Manchester, CT 1 0 0 0
Eato Cap.- Cleveland, OH 1 50 22199 0 100%
FR HoldingsInc.- Aurora, CO 2 32 124250 0 100%
Gencorp Inc.- Akron, OH 14 33 7,639,190 3,412,754 55%
General Dynamics Carp.- Falls Church, VA 3 81 291110 24,755 91%
General Electric Cap.- Fairfidd, CT 130 50 | 19,129p41 4557753 76%
General Motors Cap.- Detroit, Ml 3 0 483255 0 100%
Globe Engineering Cao.- Wichita, KS 1 0 0 15,740 ---
Howmet Cap.- Greenwich, CT 5 0 56,240 15905 72%
Interlake Carp.- Lide, IL 1 37 224486 5,116 98%
JT Slocomb Ca- South Glastonbury, CT 2 50 41001 0 100%
K Systems Inc.- Foster City, CA 2 0 0 0
Kimberly-Clark Carp.- Irving, TX 1 50 0 0
Large Strudrals Busness Ops- Portland, OR 5 26 89,890 68538 24%
Lockheed Martin Carp.- Bethesda, MD 41 42 6,121565 520120 92%
Lucas Indudries- Troy, Ml 7 14 229051 47 555 79%
McDonnell Douglas Cap.- St. Louis, MO 14 50 4,619458 903626 80%
Meco Inc. Paris, IL 1 0 36,162 78,792 118%
NMB USA Inc.- Chatsworth, CA 1 0 0 0
Northrop GctummanCarp.- Los Angdes, CA 11 35 2,339803 731032 69%
Pall Rai Inc.- HauppaugeNY 2 31 43900 46,763 -7%
Parker Hannifin Carp.- Cleveland, OH 6 50 143380 0 100%
Raytheon Ca.- Lexington, MA 3 50 1,036083 355298 66%
Rockwell Intl. Carp.- Seal Beach, CA 2 50 150513 0 100%
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Parent Campany Compary- | Company- 1988 TRI 1995 TRI Actual %
(Headquaters Location) Owned Wide % Releass Releass Redudion
Aerospace | Redudion and and for
Facilities Goal* Trarsfers d | Trarsfers & | Aerospaece
Reporting (1988- 3350 3350 Facilities
3350 1995) Chemicals | Chemicals | (1988-1995)
Chemicals (pounds)? (pounds)?
Rohr Indudries Inc.- Chula Vista, CA 7 25 1,849382 436056 76%
SEGL Inc.- Los Angdes, CA 1 13 75,000 23,005 69%
SKF USA Inc.- King of Prussi, PA 1 0 0 0
Skyline Produds- Harrisburg, OR 1 0 0 0
Sundgrand Cap.- Rockford, IL 3 0 494750 4,293 85%
Talley Indudries Inc.- Phoenix, AZ 9 0 133323 177213 -33%
Thiokol Cap.- Ogden, UT 14 40 2,687295 788979 71%
Trinova Cap.- Maumee, OH 1 50 0 14400
United Technologies Cap.- Hartford, CT 60 50 8,496 388 952497 89%
US Air Force- Washington, DC 4 0 1,643050 460159 72%
Total 517 --- | 81125233 ] 18940200 77%

Source: U.S. EPA 3350 Rogram Office, 1996.

! Campany-Wide Redudion Goals aggregateall company-owned facilitie s which mayincludefacilitie s not produdng

agospac produds.

2

Releasss and Transfers are from agospac facilitie s only.

Project XL

Project XL wasinitiated in March 1995 asa part of Preddert Clinton's
Reinventing Evironmental Regulation initiative. The piojects seek @
acheve cost effecive ervironmertal benefits by providing paticiparts
regulatory flexibilit y on the condition that they produce greater environmental
benefits. EPA and program participantswill negotiate and sgnaFinal Project
Agreement, ddailing specific environmental objectives that the regulated
entity shall satisfy. EPA will provide regulatory flexibilit y as an incentive for
the paticiparts supeior ervironmertal peformance. Participarts are
ercouraged b seek sakeloldersuppat from localgovernments, busnesses,
and environmental groups EPA hopes to implement fifty pilot projects in
four categories, including indudrial facilit ies, communities, and government
facilit ies regulated by EPA. Applications will be accepéd on a mlling basis.
For addtional information regarding XL projects, including appication
procedues ard criteria, see he May 23, 1995 Federal Register Notice.
(Contact: Fax-on-Demand Hotline 202-260-8590, Web:
http://www.epagov/ProjectXL, or Clristopher Knopesin EPA’s Office d
Reinvention 202260-9298)
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Energy Sta® Buildingsand Geen Light® Partnership

In 1991,EPA introduced GeenLights®, a piogram desgned or busnesses
and organizations to proactively combat pdlution by installing energy-
efficient lighting technologiesin their commercial and indugrial buildings In
April 1995, Green Lights® exparded nto Energy Star® Buildings- a
strategy that optimizes wiole-building erergy-efficiercy opportunities.

The energy needed to run commercial and indudrial buildingsin the United
States poduces 19 peert of U.S. catbon dioxide ennssbns, 12 pecert of
nitrogen oxides, and 25 percent of sulfur dioxide, a a cost of 110 hillion
dollars a year. If implemented in every U.S. commeavcial and indudrial
building, Energy Star® Buildings upgrade appvachcould prevert up © 35
percert of the enissbns assoiated wih these liildings anl cutthe retion’s
energy bill by upto 25 hillio n dallars annudly.

The over 2500 paticiparts include caporations, small busnesses,
universities, health carefacilit ies, nonprofit organizations, school districts, and
fede@ ard local governments. As of January 1, 1998, Energy
Star®Buildingsand GreenLights® Program patticiparts have reduced heir
annud energy use by 7 billio n kilowatt hours and annudly save morethan 517
million dallars. By joining, paticipants agree to upgrade 90 perert of their
owned fecilit ies with energy-efficient lighting and 50 percent of their owned
facilit ies with whole-building upgrades where piofitalde, over a seven-year
period. Energy Star participarts first reduce heir erergy loads wih the
GreenLightsappoachto building tune-ups,thenfocus m “right sizing” their
heaing ard cooling equpmert to march their new errgy needs EPA
predicts this strategy will prevert more than5.5 MMTCE of cabon dioxide
by the year 2000. EPA’s Office d Air ard Radiation is responsible for
operating the Energy Star Buildings aml GreenLights Program. (Contactthe
Energy Star Hotline rumber, 1-888-STAR-YES (1-888-872-7937)or Maria
Tikoff Vargas Co-Director at (202) 5649178 o visit the welsite at
http://www.epagov/buildings)

WageWs$e Program

TheWasteWi$eProgramwasstarted in 1994 ly EPA’s Office d Sdid Waste
and Emergency Response. The program isamed a redudng municipd solid
wases |ty promoting wase prewertion, recyling cdlecion and the
manufacturing ard purchase d recycled poducts. Asof 1998,the piogram
had alout 700 lusness, government, ard ingtitutiona patners. Patners
agree b idertify ard implement acions to reduce heir sdid wases seting
wagde reducion goals ard providing EPA with yeaty progressreportsfor a
threeyearpeiiod. EPA, inturn, provides painers with technical assstarce,
pulicatons, networking oppartunities, ard netional ard regionalrecagnition.
(Contact WasteWi$e Hdline at 1-800-3729473 o Joame Oxey, EPA
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NICE

Program Manager, 703-3080199)

The US. Depatment of Energy spaisars a grart program caled National
Indugrial Competitivenesthrough Energy, Environment, and Economics
(NICE®). The NICE? program provides funding to state am indusry
partnerships (arge and small business)for projects denonstrating adances
in enegy efficiercy ard clean producion technologies. The gal of the
NICE® program is to denonstrate the peformance and ecaomics o
innovative technologies in the U.S,, leading to the commercialization of
improved indudrial manufacturing processes. These processes should
conserve erergy, reduce wast, ard improve industial cost-compeitiveness.
Industy applcarts must submit project proposals through a state erergy,
pollution prevertion, or busness de@opmert office. The following focus
industies, which represem the daminart erergy uses ard wase gemrators
in the U.S. manufacturing secor, are d paticular interest to the program:
Aluminum, Chemcak, Forest Products, Glass, Metal-casing, ard Seel
Awardees receve a me-dime, threeyear grart of up t $400000,
represerting up b 50 pecert of a project’s total cost. In addtion, up ©
$25000 5 awailable to suppat the gate appicart’s cost share. (Contact
http//www.oit.doe gov/Acces/nice3,Steve Blazek,DOE, 3032754723 o
Eric Hass, DOE, 3032754728)

Desggn for the Environment DfE)

DfE is working with several indudries to identify cost-effective palution
prevertion strategies hat reduce rsks b workers ard the environmert. DfE
helps hushesses compare aml evaluate the peformance, cost, palution
prevertion benefits, ard human heath and ervironmertal risks assoated wih
existing ard aternative techologies. The gal of these pojects is to
ercourage lusinesses @ consider ard use ctarer products, processesard
technologies For more information about the DfE Program, cal (202) 260-
1678. To obtain copiesof DfE materials or for gereral information alout
DfE, contactEPA’ s Pdlution Prevertion Information Cleainghouseat(202)
260-1023 o visit the DE Website athttp://www.epagov/dfe.

Several DfE projects have been completed petaining to the aeospace
indugry. Brief descriptions follow.

The Natonal Science Foundaion (NSF), the State  Massachsets, the
Biodegidalle Polymer Reseach Cerier, the Toxics Use Reduatn Institute,
ard the Cener for Environmertally Advanced Magrials were partnersin a
DfE projecton aeospace netal degeasng.
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EPA estblished aninteragercy agreenert with the Dgpatment of Energy,
in patnership withthe Jant Assaciationfor the Advancenert of Supercritical
Technology, to determine the suitabilit y of supercritical carbon dioxide as an
alternative nethod for cleanng ard degeasng pats. The degee d
contamnart removal of the ckanes as wdl as luman heath ard
ervironmertal effecs wee evaluaied urder this project. In arother
agreenernt with the Depatment of Energy, EPA obtainedthe sewicesof the
Oak Rdge Naional Laboratory to pefform reseach ard prepae toxicity
summaries in suppat of EPA risk asessmert acivities conducted on al
segnerts of the aeospace DE project

The Expermental Aircraft Assaiation (EAA) wasawardedby the BPA for
adenonstration projectin small aircraft pant sripping. This project, begun
as a DE project jointly run by OPPT and the Caast Guad, explored
alternatives b methylere cHorideand other hazadoussdvert pant strippess.
In the summer of 1997,the EAA completely strippedard repainted a snall
plane using products that contained no chemcak on the BPA’s Hazadous
Air Pollutant list and that met the definition of low volatile organic chemical
(VOC) releags(P2 Newsetter, 1997)

Small Risnes Compliance Asistance @nters

The Ofice d Compliance,in partnership withindusty, acadentinstitutions,
ernvironmental groups,ard other federa ard stte agenies has esablished
national Compliance Assstarce Ceters for four spediic industy secbrs
heavly populated wih smal bushesses hat face subantial federal
regulation. These secbrs ae piinting, metal finishing, aubmotive sewvices
ard repar, agiculture, panted coatings, smal chenical manufacturers,
municipdities, and transportation.

The pupose d the Ceters isto improve compliance d the cusbmers they
senve by increasng their awaeress & the petinernt federa regulatory
requirements and by providing the information that will enable them to
acheve compliance. The Ceners accanplish this by offering the following:

*“First-Stop Shopping” - sewne as he first place hat small bushesses at
technical assstarce poviders goto get comprehensive, easyto understand
compliance nformation targeted spedicaly to industy secbrs.

*“Improved Information Trarsfer’ - viathe Internetard other mears, creae
linkages btweenthe snall busihess canmunity and providersof techicalard
regulatory assstance ard anong the pioviders thenmselves b share tools amd
knowledge anl prevert dupicaton of efforts.

+“Compliance Assstarce Tools” - dewelop ard dissenmate pkin-English
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guides,consolidated cleckists, factstees, ard other tools where reeded B
small busnesses ad their information providers.

+“Links BetveenPollution Prevertion ard Campliance Gals” - provide easy
access d information ard techical assstarce a techologies b help
minimize wasé gemration ard maximize ewironmerta performance.

«“Information on Ways to Reduce e Ccsts d Compliance” - idertify
technologies anl best managenent pracices hat reduce pdiution while
saving noney.

For gerera information regarding EPA’s campliance asstarce ceters,
contact Lynn Verdinello at (202)564-7066, or go to http://www.epagov/
oecafnfcachtml.
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VIII. C. Trade Asscaiation/Industry Spon®red Activity
VIII. C.1. Industry Research Programs
NASALangley Rsearch Center and the Tidewater Interagency R Program

NASA'’s Langley Reseach Certer (LaRC)is dewted to aeonautics and
spaceeseachard has initiated a lvoad-based pdlution prevertion program
guided by a Pollution Prevention Program Han and implemented through
spediic projeds. The Rogram Plan contains an ernvironmental baseine,
opportunities for P2, and establishes a framework to plan, implement, and
monitor speciic prioritizedP2 projects. LaRC isone o thepatticipartsinthe
Tidewater Interagency Pdlution Prevention Program (TIPPP). TIPPP vas
deweloped umler an interagency ageenert and desgned D integrate P2
concepsand pracicesatFederd installations inthe Tidewatr, Virginiaarea.

Air Force Cengr for Environmenal Excelence

The Air Force Ceter for Environmertal Excelence (AFCEE) is working
toward environmerta leadeshp ard pollution prevertion. The
Environmertal Qualty Direcorate d the AFCEE has dewloped a Base
Pdlution Prevention Management Action Plan (PPMAP). Eah base
environmental manager mug submit a PPMAP for higher shop. Many Air
Force Bases dwve also completed Follution Prevertion Oppatunity
Assessmart Repats (OARs)which outline aternative appoactes hata Base
canuse br P2 in Basespecfic operations, including rework of arcraft.

Lean Aircraft Initiative Program

The Lean Aircraft Initiative (LAI) is athree-year program which grives to
defne ard foster dynamic, fundanertal charge n both the US. defnse
aircraft industy ard government operations over the next decade.LAl isa
cooperative venture o private industy, the US. Air Force, ard the BPA,
suppated bythe aralytical and reseach expettise o the Massachusetts
Ingtitute o Tecology. By building on ard exending the “leari paradigm
throughanorgarized pocess dreseach, the piogram seeksa dewelop the
knowledge base that will lead to greater affordability of systems, higher
qualty, ard increased diciercy including eficiert use ¢ materials.

Chemical StategiesPartnership

The Chemical Strategies Rrtnership (CSP), funded ly the Rew Charitalde
Trusts, began a plot project with Hughes Mssle Systens Campary ard
Nortel. The CSP project aims to reduce beir use ad release b toxic
chemcak in manufacturing whle improving production efficiercy ard
compettiveress.
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Joint Depot Environmental Pand (JDEP)

The Joint Policy Coordinating Group on Depot Maintenance in the
Depatment of Defense chartered the Joint Depot Environmental Pand
(JDEP) in 1988 b facilit ate information exchange on environmental issues,
tecmologies, and processes wh patentia appicaion in the depd
maintenance canmunity. The JDE' s functions ae to review the depd's
current ervironmertal program, compile information on techiques ad
processes wh potential applcaion, coordinate the dewlopment ard
implementation of environmental initiatives, and establish liaisonswith federal
agerties. The JDEP hes losted over 37 neeings aml distributed over 500
technical briefings Tota dismantling of JIDEP will o ccur in October 1998.
(see JASFPA belbw)

Joint Group on Aquistion Pollution Prevention JGAPP)

The Deparment of Defense hes developed he Dbint Group an Acquisition
Pollution Prevention (JGAPP) as a military/indudry initiative to reduce the
use ¢ hazadous naterial in manufacturing processesT he initiative involves
sewen major corporations ard their related sewices. The JGAPP is working
with manufacturers at their facilit ies to reduce the use of specific hazaddous
maerials in dl of the programs at the facilit y.

Joint Acquisition & SusainmentPollution Rrevenion Activity (JASFPA)

The Joint Logistics Commanders of the Department of Defense tasked the
JGAPP and JDEP to explore the passibility of a single pollution prevention
actvity. Since henthe JDHEP ard the Jant Pollution Prevertion Advisary
Board (JPPAB, which JGAPP is patt of) have beenworking ard meeing
together to deelop various awerues dé consideration for that tasking. Asa
resuk, the JDEP ard JAPAB have decded b merge © form a sngle
integrated goup caled the bint Acquisition & Sustainmert Pdlution
Prevention Activity (JASPPA. The JASPPA will function as a sngle
integrating activity for all pdlution prevertion efforts for both the acqusition
ard susainmert communities. (For more information, contact Cat Adans
in the Dbint Depd Maintenance ActivitiesGroup, (937)6562771)

Aerogace Hivironmental Rundtable

The Aerospace Bvironmertal Roundtale is aninformal monthly meeing
coordinated hy the Aerospace mdusties Assaiation(AlA). Attendees
include dher trade assdations, contraciors, ard aryone elke nterested n
discussig ervironmertal issues increashg awaeress, ard slarng
information pettaining to the aeospace ndusty. (For more information,
contact Glynn Rourtree, (202)371-8401)
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VIIl. C.2. Trade Assaiations

Aerospace mdusties Assaiation of America AlA)

1250 Bye St NW, Suie1200 (202)371-8400
Washington, DC 20005 (202)371-8401 FAX
John Douglass,Pres.

AlA wasfoundedin 1919asa rade asociation which represeristhe retion's
manufacturers of commercial, military and busness arcraft, helicopters,
aircraft ergines, missles,spaceeraft, ard related canponertsand equpmert.
AlA maintains the AIA Aerospace Reseeln Certer to compile statistics
the indudry. AlA’s amual budgetis roughy seven million dollars. They
pulish Aerogpace Factsand Fguresamualy which contains statistical ard
aralytical information on arcraft producion, missle programs, space
programs, ard ar trarspatation, as wel as anamual report ard anAlA
newsletter.

Aircraft Electronics Assaiation (AEA)

PO Box 1963 (816)3736565
Indepenlerce,MO 640550963 (81678-3100 FAX
Monte Mitchell, Pres.

AEA wasfounded n 1958 ly comparies ergaged m the sles, ergineeing,
installation, ard sewice d electronic avation equpmert ard systens. AEA
works to adwance the scence d arcraft electronics, promote uriform ard
stale regulations and stardads d performance, gaher ard dissenmate
techicaldata, ard educae the arcraft electronics canmunity ard the puldic.
They pulish Avionics News, a nonthly trade nagazine. The amual budget
is one million dadllars.

AmericanHelicopter Society (AHS)

217 N.Washington St (7036846777
Alexardria, VA 22314 (703)7399279 FAX
Morris E. Hatter, Exec. Dir.

AHS wasfounded n 1943 ad is composed of aircraft desgrers, erginees,
government personnel, operators, ard industy execuives in over forty
countries interested n V/STOL arcraft. AHS conducts reseach ard
educaional ard techical meeings caceming professonal training ard
updaed information. They puldish anamualcomposite d techmical papes
preserted atthe AHS forum, a quatery journal, Joumal of the Anerican
Helicopta Socgety, A bimonthly magazine, VertFlite, and other technical
papes. They operate on a one million dadlar budget
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Aviation Distributors ard Marufacturers Assciation (ADMA)
1900 Ach St (215)%64-3484
Phladephia, PA 191031498 (21556642175 RAX
Patricia A. Lilly, Exec. Dir.

ADMA was founded n 1943 asan asociation of wholesalers ard
manufacturers of gereral aviation aircraft paits, supples, ard equipmert.
They puldish ADMA News bimonthly, Aviation Education Nws Bulleting
bimonthly, ard anamual directory.

Courcil of Defense ard Sace hdusty Assaiations (CODSA)
2111 Wilson Blvd., Suie 400 (7032479490
Arlington, VA 222013061

Pder Saivner, Exec. Sec.

CODS3A wasfoundedin 1964 ad is comprised of the Aerospace hdudries
Assaiation of America,ContractServices Assaiation of America,Electronic
Indudries Association, National Security Indudrial Association, Shipbuilders
Council of America,AmericanElectronicsAssaiation, Professonal Services
Courcil, and Manufacturers Alliance for Produdivity and Innovation.
CODSJA holds tree neeings peryearin order to simplify, expedie, ard
improve indugry-wide communications regarding palicies, regulations, and
problems

Flight Sakty Foundaion (FSH

2200 Wilson Blvd. Ste. 500 (703)%22-8300
Arlington, VA 22201 (703256047 FAX
Stuat Matthews, Pres.

FSFwasfoundedin 1945to represert aenspace nanufacturers, domesticard
foreign arlines, insurance canparies, fuel ard ol comparies, schools, ard
miscellaneous organizations having an interest in the promotion of safety in
flight. Theyhave anamualbudgetof 2.5 million dollars and pubish several
bimonthly newsletters, studies,ard anamual membership directory.

Gerera Aviation Marufacturers Assaiation (GAMA)
1400 KSt NW, Ste. 801 (202)393-1500
Washington, DC 20005 (2028424063 FAX
Edward W. Smpson, Pres.

GAMA wasfounded n 1970 asanasociation of manufacturers of aviation
airframes, ergines, avonics, ard componerts. Theystriveto creake a letter
climate for the growth of general aviation. GAMA puHlishes quaterly and
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annud reports as well as films and printed maerial on the aviation indudry.

Helicopter Safety Advisary Confererce HSAC)

PO Box 60220 (713P60-7654
Hougon, TX 77205 (713P60-7660 FAX
Dick Landrum, Chm.

HSAC is comprised & helicopter operators, manufacturers, ard others
involved in the transport of workers by helicopter. HSAC pronotes safety
ard seeks d improve operations through estblishment of stardads d
practce. HSAC wasfounded n 1979.

International Scciety of Transport Aircraft Trading (ISTAT)
5517 Tdon Ct. (703P788156
Fairfax, VA 220324737 (7036035964 FAX
DawnO’Day Foster, Exec.Dir.

ISTAT wasfounded n 1983 asa ©ciety of profesionals ergaged m the
purchase,sak, financing, manufacturing, apprising, and leasing of new ard
used commaercial aircraft. ISTAT pulishesaquaterly newdetter, JeTrader,
ard anamual membershp directory.

Light Aircraft Marufacturers Assaiation (LAMA)

22 DeerOaksCt. (5104260771
Pleasrion, CA 94588

Lawrerce P Burke, Pres.

LAMA was founded n 1984 asan asociation of manufacturers of
expeimental and ultralight aircraft, suppliers to the homebuilt arcraft
community, media ard other professonals involved wih the light aircraft
indudry. LAMA works to assure that the interests of the indudry are
propetly represened to the FAA ard to Congress anl provides uniorm
stardards of manufacturing quaity ard arworthines. Lama pulishes
newsletters, stardards, ard a nembershp directory.
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IX. CONTACTS/ACKNOWLEDGM ENTS/RESOURCE MATERIALS

For further information on selected topics within the aerogpaceindudry a list of contacts and

pulications are piovided [@low.

Contacts’
Name Organization Telephone Subject
Anthony Raia USEPA, OECA (202)564-6045 | Genera notebook @ntact
Linda Nunn California Air Resources Board (916)323-1070 | Risk Redudion
Glynn Rountree Aerospace Indudries Assaiation (202)371-8401 | Indudry Activities

Michelle Ftzpatrick

Steven Gell USEPA, OW (202)260-9817 | Clean Water Act

Barbara Driscoll USEPA, OAQPS (919)541-0164 | Clean Air Act

George Smith USEPA, OAQPS (919)541-1549 | Rocket Engine Test
Firing/ Engine Test
Facilities NESHAPs

Bruce Moore USEPA, OAQPS (919)541-5460 | Micellaneous Metal
Pats/ Plastic Pats
NESHAPs

Ric Peri National Air Transport (703)845-9000 | Indudry Activities

Asscaiation

Mary Dominiak USEPA (202)260-7768 | Design for the
Environment

Lieutenant Caonmarder US Caast Guard (860)441-2859 | Aircraft Rework P2

5 Many of the contacts listed abovehave provided vauable informatian and comments duiing the development of
this document. EPA appeeciates this suppat and adknowledges that the individualslisted donot necesarily
endorse all gatenents made within this notebook
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Section |1: Introdudion to the Aerogpace Industry

Aerogpace Souwe Book, Aviation Week &Space &chnology January 12,1998.

Smith, Bruce A, “Industy Outook Is Mix of Growth, Stahlizaton,” Aviation Week & Space
TechnologyMarch 23, 1998.

USDOC, 1992 (nsus of Manufactures Indugry Seres Aerogpace Ejuipment,Including Rarts,
Bureauof the Gensus Economicsard SatisticsAdministration, US Depatment of Commerce,1995.

USDOC, U.S.Indugry & Trade Outlook 98, International Trade Commission, US Department of
Commaerce, McGraw-Hill, 1998.

USEPA/OAQPS, National Emission Standadsfor HazardousAir Pollutantsfor Souce Gategores
Aerogpace ManufacturingandRework-- Background hformation for Proposd Standads Office
of Air Qualty Plaming ard Stardards USEPA, Research Triangle Pak, NC, May 1994.

Section lll: Industrial Process Description

Calfornia Air Resairces Bard, Guidelinesfor the Aerogpace hdudry Facilities, Emissons
Assessmert Brarch, California Environmertal Protection Agercy, November 1997.

Horne, D.F. Aircraft Production TechnologyCambridge Unversity Press, Cambridge, 1986.

Ohio EPA, Extending the.ife of Metal Working Huids, Fact SheetNumber 11, Office d Pollution
Prewvertion, March 1993.

Ohio EPA, Pollution Preventiorin Painting and Coating Opeations FactSheetNumber23,Office
of Pdlution Prevertion, Sepenber 1994.

USEPA, Guide to Qeaner TechnologiesAlternative Metal Finishes Office of Researh ard
Dewelopmert, USBEPA, Sepenber 1994.

USEPA/NRMRL, Environmenal Research Bief, Pollution Prevenion Assessmentfor a
Manufacturer of Aircraft Landing Geay National Risk Maregenent Reseach Library, USEPA,
Cincinnati, OH, Augug 1995.

USEPA/OAQPS, Control of Volatile Organic GmpoundeEmissionsfrom ating Opeationsat
Aerogpace Manufacturing and Rwork Opeiations Office of Air Qualty Plaming ard Sardards,
USEPA, Re®arch Triangle Park, NC, Decenfer 1997.

USEPA/OAQPS, National Emission Standadsfor HazardousAir Pollutantsfor Souce Gategores
Aerogpace ManufacturingandRework-- Background hformation for Proposd Standads Office
of Air Qualty Plaming ard Stardards USEPA, Research Triangle Pak, NC, May 1994.

USEPA/OPPT, Pollution Prevention Optiongn Metal Fabricated Roductsindudries, Office of
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Pdlution Prevertion ard Toxics USEPA, January 1992.

USEPA/ORD, Guidesto Pollution Prevention,The Fabricated Metal Productsindudry, Offic e of
Research ard Developmert, USEPA, Washington, DC, July 1990.

USEPA/OW, Development Documenbrf the Roposd Hfluent Limitations Guidelinesand
Standadsfor the Metal Productsand Machinely Phase | Point Source Categoyy, Offic e of Water,
USEPA, April 1995.

USEPA/OECA, Profile of the Motor Vehicle Assembly Indudry, Office d Enforcement ard
Compliance Assurance, USHEPA, Sepenber 1995.

Secton 1V: Chemical Releae and Trander Profile

1995 ToxicReleae Inventoy Public Data Release, USEPA Office d Pollution Prevertion ard
Toxics April 1997.(EPA 745R-97-005)

NIOSH PocketGuide b Chemeal Hazards US Depatment of Heath ard Hurman Services,Certer
for Disea® Control ard Prewertion, June 1994.

ChenfFinder Database, <chenfinder.cansaft.com>

Section V: Pollution Prevention Opportunities

Air Force Ceter for Environmertal Excelence, Environmental Qualty Direciorate, Pollution
Prevention Mdel Shop Bport, Flightline Maintenance ShopBrooks Air Force BaseNovember
30, 1994, modified dine 30, 1995.

Boeing Campary Web Site, <www.boeing.com/compary/officegaboutugenvironmert>.
Caifornia Depatment of Heath Services,Wade Reduction br the Aerogpace hdugry, Toxic
SulstancesControl Program, Alternative Techology Division, April 1990.

Chao, S.C. and McHardy, J., Progress in Supecritical CO, Cleaning Electro-Optical ard Dat
Systenrs Group, HuglesAircraft Compary.

Dykemg, Kevin J, ard Larsen Geage R, “The Greenng of Corporate Qulture: Shifting the
Environmertal Paradigm at Martin Marietta Astronautics Goup,” Pollution Prevenion Review,
Spling 1993.

Evanoff, Stephen P., “Environmental Resources Management, Case Study#4: Subgitution of Low
Vapa Pressue Orgaric Solverts ard Aqueals Cearers for CFC-113 Based Cleanng Solverts,”
EPA/ICOLP Eliminating GFC-113 and Mthyl Chloroformin Aircraft MaintenanceProcedues
October 1993.

Ohio EPA, Extending the L# of Metal Working Huids Fact SheetNunber 11, Officeof Pollution
Prevertion, March 1993.
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Ohio EPA, Souce Reduction and Mtal Recovey Techmques for Metal Finishers, Fact Sheet
Number 24, Office d Pdlution Prevertion, Sepentber 1994.

State of Michigan Fact SheetWasie Reducion Checkist, Office d Waste Redudbn Services,
Depatments of Commerce amnl Naural Resurces Decener 1989.

USEPA, Guide to Qeaner TechnologiesAlternative Metal Finishes Office d Reseach ard
Dewelopmert, USBEPA, Sepenber 1994.

USEPA/NRMRL, Environmenal Research Bief, Pollution PReventon Assessmentfor a
Manufacturer of Aircraft Landing Geay Natonal Risk Maragenent Reseath Library, USEPA,
Cincinnati, OH, Augug 1995.

USEPA/OAQPS, Control of Volatile Organic @mpound Eissonsfrom ating Opeationsat
Aerogpace Manufacturing andRework Operations Office d Air Qualty Plaming and Stardards,
USEPA, Re®arch Triangle Park, NC, Decenfer 1997.

USEPA/OAR, Eliminating GFC-113 andViethyl Chloroformin Aircraft Maintenance Pocedues
Office d Air ard Radiation, USEPA, October 1993.

USEPA/OECA, Profile of the Shpbuiding and Repair Indudry, Office d Enforcenent ard
Compliance Assurance, USHEPA, Sepenber 1997.

USEPA/OPPT, Pollution Prevention Optionsin Metal Fabricated Roductsindugries, Office of
Pdlution Prevertion ard Toxics USEPA, January 1992.

USEPA/ORD, Guidesto Pollution Prevention,The Fabricated Metal Productsindudry, Office of
Research ard Developmert, USEPA, Washington, DC, July 1990.

Section VIII: Compliance Activities and Initiatives

Air Force Ceterfor Environmenta Excelence,Pollution Prevention Mbdel Shop Bport, Flightline
Maintenance Shopg&nvironmertal Qualty Direciorate, AFCEE, Brooks AFB, June 30, 1995.
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